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1992 ILLINOIS DEER HARVEST REPORT 
STUDY 1 - POPULATION STUDIES OF WHITE-TAILED DEER 
STATE OF ILLINOIS NAME: FOREST WILDLIFE INVESTIGATIONS 
PROJECT NO.:W-105-R (4) TITLE: POPULATION DATA FROM DEER HARVEST 
JOBMY A’ and.it.JB 
OBJECTIVE: (1A) To characterize the status of deer herds as to 
age/ sex ratio and general condition by county, region 
and statewide from check station data. (1 B) To 


specify annual hunter success and interpret the effects 
of hunting pressure on harvest and hunter success. 


ABSTRACT : 


Traditional Firearm Deer Season: The 1992 firearm season consisted 


of one 3-day weekend (November 20-22) and a second 4-day weekend 
(December 3-6). Harvest information collected at check stations 
located in the 98 counties open to firearm hunting identified a 
record harvest of 83,799 deer, which represents an increase of 
G09 (2%) over 1991. A total of 238,138 shotgun permits were 
issued, with a permit success rate (figured utilizing the total 
number of permits issued - not to be confused with hunter success 
which utilizes the number of unique hunters) of 35 percent, a 
decrease of 5 percent from 1991 (Appendix A). Reported harvest for 
muzzleloading hunters (with regular firearm season permits) was 
1,249 deer. Reported muzzleloading harvest during the traditional 
(shotgun) season includes 122 deer harvested by individuals with a 
muzzleloading-only permit (Appendix B). The 1992 firearm harvest 
may have been reduced due to the high percentage of corn remaining 
in the fields and the adverse weather (rain) experienced during the 
November and December seasons. Tables 1, 2, 3 and 4 illustrate 
harvest by permit type, deer harvest by region, age and sex 
composition of harvest, and age composition of the adult male 
cohort, respectively. Graph 1 illustrates the annual firearm and 
archery deer harvest since the inception of modern day deer hunting 
in Illinois in 1957. Figure 1 identifies the eight deer management 
regions within the state. 


Table 1. ILLINOIS FIREARM DEER HARVEST BY PERMIT TYPE —- 1992 


Permits Deer Permit % of 
Permit Type Issued Harvested Success Harvest 
Full season either-sex 1297 G25 47,596 37.2 57% 
Second season either-sex Roe he 5 4,405 23% 5% 
Full season antlerless-only 30,890 TAL 36 46% 17% 
Second season antlerless-only 137 Od 399 34% <1% 
Free landowner either-sex 24,785 om VALET 23% 7% 
Free landowner antlerless-only 24,785 7,028 28% 8% 
Paid landowner either-sex 7,941 4,284 54% 5% 


State Totals PAGS 3 We RS: S$376039 35% 100% 
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An additional 160 deer were harvested and recorded with either a 
muzzZleloading (122) or handgun permit (38). Holders of 
muzzleloading-only permits were allowed to hunt during the second 
weekend of the firearm season, but the handgun permits must have 
been used by mistake. 


Table 2. ILLINOIS FIREARM DEER HARVEST BY REGION - 1992 
CHANGE IN 
REGION PERMITS HARVEST SUCCESS _SUCCESS RATE 
1 23,003 6,843 30%(39) -9% 
2 Di, olay 6,124 29%(36) -7% 
3 34,884 11,950 34%(34) 0% 
4 34,946 TAM1OT 41%(45) 4% 
5 9,761 3,046 Si (26) -5% 
6 19,900 7,675 39%(44) -5% 
7 54,586 19,646 36%(39) —3% 
8 39,801 14,164 6%(39) -3% 
State 238,138 83,639 35%(40) —5% 
Table 3. AGE AND SEX COMPOSITION OF THE 1992 FIREARM DEER HARVEST 
GE MALES % MALES FEMALES % FEMALES TOTAL §& TOTAL 
FAWN 13,085 CE: 10,515 .29% 23,600 . 28% 
13 18,525 no? Ti 731 nas 30,306 .36% 
25 \ei0:f6 36 mse 9,970 A OTe 20,606 25% 
3% 3,860 08% Bes 7D 09% PTY 09% 
4% 683 .02% 827 .02% 1,510 .01% 
As+ 173 <.01% 333 mre 506 01% 
TOTAL 46,962 56% 36,796 44% 83,758 100% 


Table 3 does not include 41 deer harvested with no age or sex 


recorded. 


babiacs ayn, Redeentel stay? 
(P.> Dhelemee  cepiaeet’ ae 

ae rao +7 PYwAL IB eee By a tae 
riba geet iid “sed <ORC OS bar Ny 
. inisto ir 


- MYT Yu VWRIVGAl sie’ ee MAS te |} OM Bc iz 


¥ 
i f t © A ~: S. 
* He ey A vane 


iw fotageis! week Fi Ros ee eee 


Table 4. AGE COMPOSITION OF 1992 MALE COHORT HARVEST AGED AS 
YEARLINGS OR OLDER 


AGE TOTAL PERCENT of TOTAL 
1% 18,085 55% 

2% 10,636 31% 

3% heate Kea Oe 11% 

4% 683 2% 

4*+ 173 1% 

TOTAL 33,877 100% 
Muzzleloading Deer Season: During December 11-13, 1992, the 


Department of Conservation provided for the second annual statewide 
3-day (Cook, DuPage, Kane and Lake Counties are closed to firearm 
deer hunting) Muzzleloading Deer Season. Individuals interested 
in hunting this distinct and separate season were eligible to apply 
for an either-sex and antlerless-only permit and could not apply 
for a regular shotgun permit until after the initial lottery and 
first random daily drawings. All 1,701 applicants (an increase of 
310% over 1991) received an either-sex permit. At a later date, an 
additional 224 muzzleloading permits (an increase of 61% over 1991) 
were issued to either-sex permit holders as bonus antlerless-only 
permits, for a total permit issuance of 1,925 (an increase of 310% 
over 1991). A total of 286 deer were harvested during the 
muzzleloading only season (with an additional 122 deer harvested 
during the second season of the traditional firearm season). 
Fifty-nine percent of the total kill were taken by hunters with 
muzzleloading-only permits, with the remaining 41 percent harvested 
by individuals utilizing unfilled free landowner, regular firearm 
or paid landowner permits (the latter two being illegal). Of the 
286 deer harvested during the Muzzleloading-Only season, 118 (417) 
were male and 163 (57%) were female, with the remaining 5 (23%) 
having no sex recorded. Permit success for individuals receiving 
an either-sex muzzleloading permit (1,701) was 9 percent, with a 
permit success of 10 percent for antlerless-only permit holders 
(224). Of the 122 deer taken during the second season of the 
traditional season (with a muzzleloading season permit), 94 were 
harvested with an either-sex permit and 28 with an antlerless-only 
permit. Overall permit success was not computed because it is 
impossible to determine how many unsuccessful landowner permit 
holders utilized their unfilled permits to hunt during the 
muzzleloading season. However, there were 57 deer harvested by 
maividuals utilizing their*unfiiled either=sex \permits; 55 ‘deer 
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were taken by individuals using an unfilled antlerless-only free 
landowner permit; 1 deer was taken by an individual using an 
antlerless-only firearm permit; 1 deer was harvested by an 
individual using an either-sex paid firearm permit; and 2 deer were 
harvested by individuals using paid landowner permits. The latter 
3 permit types were illegal to use during the muzzleloading-only 
season. 


Table 3. 1992 MUZZLELOADING HARVEST RESULTS BY PERMIT TYPE 


Percent of 


. Permit Type Male Female Harvest Total Harvest 
E-S Muzzleloading Permit 69 74 148% Sis 
A-O Muzzleloading Permit 4 19 23 8% 
E-S Free Landowner Permit 31 26 57 20% 
A-O Free Landowner Permit es 43 56 19% 
A-O Firearm Permit** @) iL 1 less than 1% 
E-S Paid Landowner Permit** 2 0 2 1% 
E-S Firearm Permit** O 1 21) less!than: 13 
State Totals 119 164 288* 100% 


* Includes 5 deer with no sex recorded 
** Tllegally harvested deer 

E-S = Either-sex 

A-O Antlerless-only 


Handgun Deer Season - Special January Season: A 3-day handgun 


season was held during January (15, 16 and 17) 1993 in 15 counties 
in Illinois. Definition of a legal handgun and its use consists of 
the following: (1) automatic and semi-automatic handguns are 
illegal; (2) minimum barrel length is 4 inches; and (3) the only 
legal handgun cartridge must be centerfire and .30 caliber or 
larger with a factory load available that, according to published 
ballistic tables of the manufacturer, produces at least 500 foot 
pounds of energy at the muzzle and whose case length does not 
exceed 1.4 inches. According to these parameters, legal handguns 


include but are not necessarily limited to the following: .30 
caliber carbine, .357 magnum, 10mm, .41 magnum, .44 magnum, .45 
Winchester magnum and the .454 Casull. Counties perceived by 


landowners as having excessive deer numbers and having historical 
hunter success that exceeded 40 percent were selected for the 
January 1993 hunting season. A total of 7,161 antlerless-only 
permits were issued through a randomized lottery drawing. There 
were 3,489 permits remaining for all counties at the close of the 
allocation period. 1,095 antlerless deer were taken, with 15 
percent hunter success. This is a decrease of 2 percent from the 
1992 season. Of the 1,095 deer harvested, 26 percent (287) were 
antlerless males and the remaining 74 percent (806) were females 
(sex not recorded for 2 deer). 
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Table 4. HANDGUN HARVEST RESULTS - 1993 


Permits Total Hunter Antlerless 

County Issued Harvest Success Males Females 
Adams 614 93* 15% 28 63 
Calhoun Lie2 28 16% 10 18 
Crawford 291 49 17% ist 38 
Greene 3 al 45 14% 14 B2 
Grundy 214 25 12% 7 18 
Jasper _ 474 85 18% Ze 63 
JoDaviess Sed: 103 13% 28 75 
Johnson 1OZ2 151 14% 31 120 
Lawrence 141 19 14% 3 16 
Ogle 496 64 13% 19 45 
Perry 588 84 14% Bash 62 
Pike 745 179 24% SZ a7 
Union 548 56 10% 9 45 
Wayne 516 87 17% Par 59 
Whiteside ery 7 26 17% 6 ne 0 
State Total 7161 oo 5 15% 287( 263) 806(74%) 


* Total harvest includes two unsexed deer. 


Archery Deer Season: The 1992 - 93 archery season consisted of 99 
days (an increase of 14 days over the 1991 season) between 1 
October and 14 January. Archery hunting hours were extended from 
sunset to one-half hour after sunset. Archery deer hunting is not 
allowed during the traditional firearm deer season in counties open 
to firearm deer hunting. However, archers were allowed to hunt 
during the muzzleloading season but were required to wear 400 
square inches of blaze orange. There were 78,412 unique archers 
within the state of whom 11,164 desired an additional either-sex 
permit; 20,075 individuals elected to purchase an additional 
antlerless-only permit; and 18,216 free landowner’ permits 
(consisting of one either-sex plus one additional antlerless-only 
permit per landowner) were issued, for a total of 146,083 archery 
permits allocated (an increase of 11 percent over 1991). Archers 
were required to check their deer in at an archery check station 
within 48 hours of harvest. Archery harvest results showed an 
estimated 20,000 deer taken (Appendix C), resulting in a permit 
success of 16 percent. Graph 1 illustrates the annual archery and 
firearm deer harvest since the inception of modern day Illinois 
deer hunting which began in 1957. 
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TECHNIQUES : 


It is mandatory that all successful hunters register their deer at 
one of the check stations established in each county that allows 
firearm hunting (98 of 102 counties in Illinois), archery hunting 
(legal in all 102 counties) and handgun hunting (legal in 15 of 102 
counties). Each hunter receives a list of all check station 
locations within the state. Hunters are no further than 25 miles 
from a check station location and are allowed to use the check 
station nearest the kill site. Data on sex, age and county of kill 
is recorded for all deer taken by firearm, along with information 
on wild turkey sightings and other pertinent data. Data is taken 
from all kill sheets, entered into a computer file and results 
tabulated on state computers. 


RECOMMENDATIONS : 


It is recommended that harvest data be collected in the same manner 
during the 1993 season(s). Additional universities (colleges) 
should be contacted for hiring and training check station operators 
as well as coordinating the distribution and collection of check 
station harvest data. Check station operations should continue 
using voluntary proprietorships throughout the state to record the 


deer harvest. Division of Law Enforcement (CPO’s) should be 
responsible for distributing archery check station materials. 
Division of Wildlife Resources (Disthicr Wildlife 


Biologists/Private Land Biologists) should be responsible for 
picking up archery and handgun harvest sheets within two weeks 
after the close of the season(s). Because districts vary in size, 
the time commitment to accomplish this objective would vary. 
However, because most check stations could be contacted during the 
normal weekly routine of DWM’s and PLB’s, the time commitment 
should not exceed one day per individual. Archery harvest reports 
need to be completed in a more timely fashion. Therefore, it is 
recommended that entry of archery harvest data become the 
responsibility of our Electrical Data Processing (EDP) Section or 
bid out to a private vendor as is done with the firearm harvest 
records. Due to the gradual erosion of compliance from successful 
firearm deer hunters in checking their deer into the nearest county 
check station, the Division of Law Enforcement needs to encourage 
its Conservation Police Officers (CPO’s) to actively enforce the 
"county of kill or nearest check station" regulation (archers are 
required to check their deer in but not necessarily at the check 
station closest to the kill site). If the current trend continues 
to "forgive" hunters traveling a number of counties before checking 
their deer, can it be far behind that hunters will begin believing 
that this law is not being enforced and therefore they will 
discontinue checking their deer at all? With the enthusiastic 
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public support and the desire for additional open counties, the 


Department needs to expand the number of counties open to handgun 
deer hunting. Currently, the Illinois deer herd would not be 
jeopardized by adding counties experiencing high hunter success 
and landowner concerns to the handgun season. Attention needs to 
be given to revising the Wildlife Code to allow for the use of 
handguns other than in a "Special hunt" situation. The 
muzzleloading season should be continued for two more years under 
its current structure to provide the opportunity to evaluate 
participation and approval (disapproval) of the constituencies. 
After this evaluation period, should it be decided to terminate the 
muzzleloading season, it is recommended that consideration be given 
to consolidating seasons, i.e., muzzleloading and handgun. The 
current policy of allowing free landowner permit holders to hunt 
the muzzleloading only season as long as_ they restrict their 
hunting to their own property and the use of a legal muzzleloader 
shoulda be discontinued. Rationale for this recommendation is that 
there is absolutely no method of ascertaining how many landowners 
are taking advantage of this policy, making it impossible to 
determine accurate harvest statistics for the muzzleloader season. 
However, if the Department continues the current policy of allowing 
individuals possessing unfilled free landowner permits to hunt 
during the muzzleloading only season, it is recommended that these 
permits be converted to antlerless-only permits. Justification for 
this recommendation would be to allow landowners the opportunity to 
manage their own deer densities for the purpose of alleviating deer 
depredation. Revisions are needed in tabulating data for computer 
reports now being generated, e.g., there {cn aneed, tor a, report 
identifying the number/type of permits individual hunters receive 
and the number/sex of deer they harvest by permit type. Asa final 
recommendation, it is suggested that budgetary consideration be 
given to provide for the hiring of a part time employee to assist 
in the assemblage of archery and firearm deer check station 
materials. 
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OBJECTIVE: Monitor deer vehicle accidents on Illinois highways for 
the purpose of maintaining a county-by-county and statewide index 
of frequency, time of day and time of year that accidents occur. 
Results are utilized in estimating population densities which in 
turn are used in formulating harvest quotas. Future use of deer 
vehicle accident statistics include their inclusion (as. an 
additional population parameter) into a statewide simulated deer 
population model. An additional use of these data is to alert the 
public of peak time periods of deer vehicle accidents, with the 
anticipated result of reduced vehicular accidents and human 
injuries. 


ABSTRACT: 


The Department of Conservation (DOC) receives an annual computer 
printout from the Department of Transportation (DOT). While there 
is a delay of one year in this report, it still provides valuable 
information for maintaining an accident index. DOT maintains a 
data set for accidents occurring on state-owned and maintained 
highways and another which reports accidents occurring on all 
highways. Currently, DOC utilizes the accident information 
occurring only on state-owned or maintained roads. Appendix D 
illustrates the number of accidents, associated injuries and 
fatalities occurring during 1992 on a county-by-county basis as 
well as statewide basis. Appendix E depicts accidents occurring 
between 1982 and 1992 on a county-by-county and statewide basis. 
Graph 2 illustrates the number of accidents happening by time of 
day and month of year. 
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APPENDIX A 


Illinois Firearm Deer Harvest Statistics By County Between 1991 and 1992. 


1992 1991 CHANGE PERCENT CHANGE 
19392 1992 PERMIT PERMIT IN PERMIT SUCCESS IN PERMIT SUCCESS 

COUNTY ERMITS HARVEST SUCCESS SUCCESS BETWEEN 1991-1992 BETWEEN 1991-1992 
ADAMS 7156 Aone 0.39 0.47 =(7.08 -16.24% 
ALEXANDER pea oye 288 Oe 0.28 = (07.,03 = 127, On 
BOND aia, _ &55 O%,-37 OV..3:9) © =O07..02 =. As 
BOONE 883 214 0.24 OF. .a00 —= (OF. 200 =30),,765 
BROWN 33508 1464 0.44 0.49 =-0)..05 — 107. 95% 
BUREAU as736 Tae 0)..238 OF.,39 =O)..1E moo Te eI 
CALHOUN PAT PAE 885 0.32 On 37, =A 05 me Ae 
CARROLL 2850 818 On.2 0.39 =Q)..10 -26.41% 
CASS 1876 665 0.35 O7R39 -0.04 397. 19h 
CHAMPAIGN ADZ PDS | OF29 0.34 =O".05 = PDF. deseo 
CHRISTIAN 1617 oie 0.22 0.36 -0.14 = 305 ie 
CLARK 2466 963 0.39 0.45 -0.06 = 1637 2276 
CLAY 2928 895 0.35 0.40 = (7,055 -11.49% 
CLINTON S22 SA O26 0.30 =0"..02 = 8 2alae 
COLES 1681 Ses, Fee id 0.37 =0)..06 =16". 88% 
CRAWFORD 2351 978 0.42 0.49 =())..0F, =41997., 00% 
CUMBERLAND 1659 645 0.39 0.41 =9),02 i lien 
DEKALB 998 FAN OF,.23 O35 = (jn. 3 Orel dae 
DEWITT 1064 365 0.34 0.41 =07.,0/7 =16. 30 
DOUGLAS are iF 2 0.29 0}.,3'5 -0.06 — LOL 2Sie 
EDGAR 1392, 490 0.36 0.44 -0.08 —1St 535 
EDWARDS 964 458 0.48 0.50 =0%,02 -4.98% 
EFFINGHAM 2140 678 02,32 0.36 -0.04 =. 99% 
FAYETTE 4244 1478 07.35 0.38 -0.03 =6", 30% 
FORD 280 83 0.31 0.34 =05..03 me Of Soa 3 
FRANKLIN 2380 740 0.31 0.34 ~07.,03 =—3..55% 
FULTON 3079 1633 GL 32 0...37 =07,05 — 13). LO 
GALLATIN 1518 541 0.36 0.34 0.02 4.82% 
GREENE 2636 1085 0.41 0.41 0.00 0.39% 
GRUNDY 1788 469 0). 26 0.41 #0). 15 -36.02% 
HAMILTON 1394 Fal 0.38 0.38 0.00 =—15. 2s 
HANCOCK 3600 AIR pa OF3i7 0.44 =-0%.,.07 -16.54% 
HARDIN 2367 G2 Onis Q}..3'6 =0)..01 cre gtake ts 
HENDERSON L508 594 0.37 0.38 =().,0)) ile Lo 
HENRY 1464 452 OF 331 0-55 -0.04 = Wit. 7.97% 
IROQUOIS 2010 706 Ons 0.40 -0.05 — 12%, b9% 
JACKSON 7495 Bg PES 0)..3/7 0.44 +0). 07 =6)..34% 
JASPER ahi Liss 0.42 0753 sh A ig =20% 87% 
JEFFERSON 3742 1470 0}..39 0.43 -0.04 8.64% 
JERSEY 2033 539 OV27, 0.29 -0.02 =8)..58% 
JODAVIESS 6369 2253 0).,35 0.42 =0°.07 —1'5".,7. 8% 
JOHNSON 5443 2123 0.39 0.46 ad ek FAFA na Eas ese At 
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(appendix A continued) 


L992 1991 CHANGE PERCENT CHANGE 
L992 1992 PERMIT PERMIT IN PERMIT SUCCESS IN PERMIT SUCCESS 
COUNTY PERMITS HARVEST SUCCESS SUCCESS BETWEEN 1991-1992 BETWEEN 1991-1992 
KANKAKEE 961 oy 0.17 0.24 =O. 07 27 459% 
KENDALL 466 86 0.18 0.30 =Os12 —-38.48% 
KNOX 2v39 o19 0.34 Ut709 -0.05 iS i 
LASALLE 3188 902 0.28 0.36 -0.08 ~2b<aLs 
LAWRENCE A Pe 553 0.42 0.48 =) 06 12.79% 
LEE ee | pot 0.27 UA eine =) 5 eed Si obs 
LIVINGSTON 1246 409 0.33 0.36 -0.03 <8. 82% 
LOGAN 941 388 0.41 0.45 -0.04 =—8. 37% 
MCDONOUGH 1798 677 0.38 0.43 =O0205 -12.44% 
MCHENRY 2473 562 0.23 0.33 =05 20 =i Las 
McLEAN 1888 det 0.38 0.41 =O 303 =G. cos 
MACON 702 204 Uei2g 0.32 =0708 =O 5294 
MACOUPIN 4577 1527 0.33 0.36 =0 203 rapt Me = $3 
MADISON 2885 768 0.27 0.27 0.00 -1.41% 
MARION 2968 9O2 0.33 0.37 -0.04 79. 6U.% 
MARSHALL 1485 516 0.35 O39 -0.04 —10-90% 
MASON 1447 542 0.37 0.40 =0203 =6.363 
MASSAC 1054 349 O23 0.38 =O 0.5 = 12 =O 
MENARD 1074 385 0.36 0.38 =O 2 Se NON 
MERCER 2020 660 0.36 0.38 -0.05 -14.02% 
MONROE 2469 823 0.85 O.34 0.02 7.53% 
MONTGOMERY 2855 PLO? 02:39 0.41 =0 > 02 7 .oGs 
MORGAN 2263 998 0.44 0.46 =O02 02 -4.13% 
MOULTRIE 661 270 0.41 0.34 0.07 20.14% 
OGLE 3925 1166 0.33 0.42 =—OF09 —218243 
PEORIA 3353 940 0.28 0.31 =0.03 roe deg oF 3 
PERRY 4014 1679 0.42 0.48 =0.06 -12.86% 
PIA 434 129 0.30 0.34 -0.04 —1 258% 
PIKE 7199 3568 0.50 0.56 -0.06 = os 
POPE NORTH 4683 1567 0233 0.35 =O7 02 -4.40% 
POPE SOUTH ED 2 DS9 0.34 0.32 0.02 6.67% 
PULASKI 1464 653 0.45 0.50 =0505 —10N7A% 
PUTNAM 930 338 0.36 0.38 =). 02 -4.36% 
RANDOLPH 5133 2052 0.40 0.41 =OF Ob —35 45% 
RICHLAND 1506 613 0.41 0.43 =O8 02 ~5E 24% 
ROCK ISLAND 1900 526 0.28 0.33 -0.05 1 Gtr lik 
ST.CLAIR 2929 959 0.33 0.36 =OF03 =9E 05% 
SALINE 846 609 0.33 0.34 =OF 03: =a DS 
SANGAMON 2269 fects 0.32 0.36 -0.04 iene? L) a 
SCHUYLER 3295 1247 0.38 0.44 -0.06 wg DER Ek 
SCOTT TRIB ACs 549 0.49 0.47 0.02 4.67% 
SHELBY 29'S) 3 1065 0.36 0.41 =0 505 lei 
STARK 459 157 0.34 0.38 -0.04 pr cis) 5 
STEPHENSON Lo32 639 0.24 0239 =O lS 3/7) Ds 
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(appendix A continued) 


1992 1991 CHANGE PERCENT CHANGE 
1992 1992 PERMIT PERMIT IN PERMIT SUCCESS IN PERMIT SUCCESS 

COUNTY PERMITS HARVEST SUCCESS SUCCESS BETWEEN 1991-1992 BETWEEN 1991-1992 
TAZEWELL 2048 694 0.34 0.34 0.00 -0'.333 
UNION 5539 2031 tht Ws 0741 -0.04 —10.57% 
VERMILION 2535 821 ess 2 On35 =O O13 =7Te47% 
WABASH 660 294 0.45 0.43 0.02 3.59% 
WARREN 1310 457 Ones) OAH, =. O04 —10.55% 
WASHINGTON 2875 | LOs2 05:38 Oo. 0.00 -0.96% 
WAYNE 2304 998 0.43 0.47 -0.04 ~-7.84% 
WHITE L678 Lod 0347 O=47 0.00 -0.84% 
WHITESIDE 1947 548 0.28 0.40 =-0 12 -29.64% 
WILL 1425 Se 5 0.24 0223 Oe. pe Laem Ds 
WILLIAMSON 4483 L425 OLS 2 O23 =-0 .03 -9.18% 
WINNEBAGO 2249 592 OF 26 0.36 = 10 —~26.88% 
WOODFORD 1964 pha’ 0.38 0.41 =O 10.3 —-6.74% 
CO. TOTALS 235607 82780 0.35 0.40 -0.05 —-12.16% 
Special Hunt Areas 

CRAB 574 206 0.36 0.49 —=() 2413 —-26.76% 
CRAB 2ND 576 252 0.44 0.44 0.00 —0.57% 
JOLLETAARSEN. 33:1 i 99 0.30 0.65 =—( —-53.99% 
WILL TRAIN 0 N/A N/A 0.38 N/A N/A 
CILCO 1 168 86 OF > | 0.43 0.08 ee ODS 
** SWMA N/A N/A N/A N/A N/A N/A 
FOX 20 6 0.30 0.40 =O O —-25.00% 
HIDDEN . 20 4 0620 0.65 = {) 5 -69.23% 
** EAGLE N/A N/A N/A N/A N/A N/A 
SAND RIDGE 150 48 0332 O7.32 0.00 0.00% 
DPCA 25 9 0.36 0.16 0.20 -0.04% 
LS HANDICAP 14 N/A N/A 0.62 N/A N/A 
PENSTONE 8 N/A N/A 216 N/A N/A 
SAV ORD 75 wll § 0.68 O02 -0.04 =17.07% 
* LSP MOUL. 247 N/A N/A 0.02 N/A N/A 
* LSP SHEL. 284 N/A N/A 0.16 N/A N/A 
* REND HANDI. 28 N/A N/A 0255 N/A N/A 
* CRAB HANDI. 11 N/A N/A 0.82 N/A N/A 
SITE M 240 N/A 0.00 N/A N/A N/A 
CO. TOTALS 238378 83541 0.35 0.40 -0.05 -12.39% 


N/A = NOT AVAILABLE 
* NEW AREAS FOR 1991 
** AREAS NOT HUNTED IN 1991 
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APPENDIX B 


1992 MUZZLELOADING FIREARM DEER HARVEST BY COUNTY 


SUCCESS MUZZLE-ONLY 


2ND SEASON RATE OF SEASON HARVEST 
HARV W/MUZZLE MUZZLE WITH FREE LAND- 
PERMITS HARVEST SUCCESS ONLY PERMIT ONLY OWNER PERMIT 
COUNTY ISSUED M FE U _RATE M iG PERMITS M Hb 
ADAMS Bz oO. ..8 0.09 A z 0.16 4 
ALEXANDER APs. 1 IE 0.18 2 6) 0.36 
BOND alt 6) 6) 0.00 0 6) 0.00 
BOONE a 0 ) 0.00 1 i, OEY 
BROWN 26 0 2 0.08 0 6) 0.08 1 
BUREAU 35 & 2 O.27 6) 1 0.20 
CALHOUN 7 O 2 0.29 6) 6) Onze Th 2 
CARROLL Pa: 6) BL 0.04 2 6) 0.13 ai 
CASS AP i 6) 0.08 1 6) 0.17 1 
CHAMPAIGN 10 6) 2 0.20 6) 0) Oa 
CHRISTIAN 20 6) 6) 0.00 ) ) 0.00 
CLARK r2 z 2 0.15 1) 2 0.23 ae 1 
CLAY phe ) 1 0.09 Z 6) OL 27 2 Ai 
CLINTON 9 8) 1 0.11 6) dh 0.22 
COLES 16 3 0 ie 02.25 1) a 0.31 ji 
CRAWFORD 16 i a GF 1g ul 6) O225 2 
CUMBERLAND 8 0 ) 0.00 i 1 0.25 
DEKALB 16 6) a 0.06 1 Mi: 0.59 
DEWITT 2 2 tk 0.08 6) 6) 0.33 1 1 
DOUGLAS 2 6) i O72 6) 6) La ae ML 
EDGAR L2 0 dD 0.08 1 1 One3 
EDWARDS a. 0 6) 0.00 6) 0 0.00 2 
EFFINGHAM BY 6) 0 0.00 6) 1 0.06 a 
FAYETTE a2 ) 0) 0.00 2 O 0.06 ak 
FORD S il ) 0.20 6) O 0.20 
FRANKLIN as = 8) Ob ) 6) 0.12 oh ay 
FULTON 46 a) 1 0.04 O a) 0.07 1 Be 
GALLATIN 6 a) 6) ie ee? 6) 6) 0.17 
GREENE 12 ) 3 0.27 6) 1 0.36 2 * 
GRUNDY 20 0 6) 0.00 6) 6) 0.00 
HAMILTON 6 0 6) 0.00 0 1 O.17 1 
HANCOCK 14 6) 6) 0.00 6) 0) 0.00 1 
HARDIN 10 0 ¢) 0.00 ¢) O 0.00 uv 
HENDERSON 12 2 6) OS 7 6) a 0.25 
HENRY Ws 0 6) 0.00 i O 0.07 
IROQUOIS La i 3 OF2E 2 1 G237 Bs 2 
JACKSON 51 5 ft Osle 2 6) 0.16 3 
JASPER 24 6) 8) 0.00 O 2 0.08 
JEFFERSON 22 pi 2 0.14 0 aE 0.18 2 
JERSEY 21 6) 0 0.00 a O 0.14 Bh 
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(appendix B continued) 


SUCCESS MUZZLE-ONLY 


2ND SEASON RATE OF SEASON HARVEST 
HARV W/MUZZLE MUZZLE WITH FREE LAND- 
PERMITS HARVEST SUCCESS ONLY PERMIT ONLY OWNER PERMIT 
COUNTY ISSUED M E U _RATE M F PERMITS M 1a 
STARK 1 O ) 0.00 6) 0) 0.00 
JODAVIESS 56 6) z 0.04 0 tf 0.05 1 
JOHNSON S55 5 6 0.20 A 3 0.29 7 3 
KANKAKEE 13 a 6) 0.08 ¢) 0 0.08 1 
KENDALL 9 ) 6) 0.00 6) 6) 0.00 
KNOX a 0 2 0.09 6) 6) 0)..09 & i 
LASALLE 38 at 3 1 Or..13 z A: 0.18 3 * 
LAWRENCE LZ 0 0 0.00 2 2 OF 
LEE y 6) u 0.14 0 ¢) 0.14 
LIVINGSTON 14 6) 2 0.14 0) 6) 0.14 As 
LOGAN jal 6) 0) 0.00 1 1 Oats 
MCDONOUGH Ah 2 2 Ore 27 0 6) O27 a 
MCHENRY 38 2 ss 0.173 2 ib 0.21 i 1 
MCLEAN 18 A 2 0.17 a O OF. 28 z 
MACON 10 2 6) 0.20 1 O 0.30 
MACOUPIN an 6) 2 0.04 ¢) 1 0.06 2 
MADISON 34 6) 6) 0.00 0) 0 0.00 
MARION 22 us 2 0.14 aU 6) 0.18 
MARSHALL aus if 6) 9.909 0 1 OeL3 
MASON 16 1 3 0.25 O 2 0.38 
MASSAC 5 6) 6) 0.00 ¢) 1 0.20 
MENARD 5 1 1 0.40 6) 6) 0.40 2 
MERCER Z2 6) 6) 0.00 1 0) 0.05 
MONROE 289500 1 0.04 6) O 0.04 
MONTGOMERY 36 6) ) 0.00 1 Z 0.08 au al 
MORGAN 14 6) di O07 i 1 ON 25k 
MOULTRIE nS 6) E O07 if 0 O/-13 
OGLE 44 PA 3 Omi 2 i 0.18 
PEORIA Pee 0) 1 0705 uf O 0209 
PERRY 36 6) 3 0.08 O O 0.08 3 Las 
PIATT S O 0 0.00 2 O 0.50 
PIKE 34 4 3 aie 2 i O20 i 4 
POPE 32 2 6) 0.05 3 O 0.14 
PULASKI 5 0 6) 0.00 ¢) 6) 0.00 
PUTNAM Le, 8) 1 0.08 0 2 O25 
RANDOLPH 40 6) af Uz Gr 3 2 0.15 ah 4 
RICHLAND seat 6) Af 0.09 1 O 0.18 1 
ROCK ISLAND 25 4 ia 0.24 Af 0 0.28 
oT. CLAIR 30 1 2 Oak O 0 2 ORs 1 
SALINE Lee 6) 6) 0.00 0 6) 0.00 
SANGAMON a 0 6) 0.00 2 3 0.20 
SCHUYLER 20 1 1 OF10 6) 2 0.20 pA 1 
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(appendix B continued) 


SUCCESS MUZZLE-ONLY 


2ND SEASON RATE OF SEASON HARVEST 
HARV W/MUZZLE MUZZLE WITH FREE LAND- 
PERMITS HARVEST SUCCESS ONLY PERMIT ONLY OWNER PERMIT 
COUNTY ISSUED M F U _RATE M F PERMITS M F 
sCoTtT 5 6) 6) 0.00 0 1) 0.00 
SHELBY Sk 0 2 0.06 1 0 OG a8 S 
STARK 1 6) 1) 0.00 6) 6) 0.00 
STEPHENSON 17 0 0 0.00 2 6) Oea2 1 1 
TAZEWELL gs 0 0 0.00 6) 0 0.00 af 
UNION 42 af L G2.05 Th # Oab2 z. 7 
VERMILION 37 1 6) On/0S 1 0 Orie 2 4 
WABASH 9 6) 6) 0.00 0 1 Wig Shak 
WARREN 4 a) 6) Oke AS) 6) 6) Wests, il ) 
WASHINGTON 2 1 3) 0.44 0 6) 0.44 a 
WAYNE 2 0 O 0.00 6) 6) 0.00 
WHITE 13 0 0 0.00 6) 1 0.08 i 1 
WHITESIDE 16 if 2 ta ee) 6) 6) Shed he) 
WILL LS 0 0 0.00 0 0) 0.00 
WILLIAMSON 52 2 if 0.06 4 3 OS mS) 1 
WINNEBAGO PAP it 1 0709 0 6) 0.09 
WOODFORD PART wait: 29 aae> 2 ae ooo ais La) Oras er eee! 
TOTALS 1925 72 99 2 0.09 66 55 0.15 48 73 
Total harvest with muzzleloader-only permit during muzzleloading season----- ib eee 
Total harvest during second firearm season with muzzleloading only premits--12: 
Total harvest with free landowner permits during muzzleloading season------- 2. 


* indicates an illegally harvested deer 
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COUNTY 
ADAMS 
ALEXANER 
BOND 
BOONE 
BROWN 
BUREAU 
CALHOUN 
CARROLL 
CASS 
CHAMPAIGN 
CHRISTIAN 
CLARK 
CLAY 
CLINTON 
COLES 
COOK 
CRAWFORD 
CUMBERLAND 
DEKALB 
DEWITT 
DOUGLAS 
DUPAGE 
EDGAR 
EDWARDS 
EFFINGHAM 
FAYETTE 
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1992 Illinois Archery Deer Harvest by Age and Sex 
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COUNTY 


FORD 
FRANKLIN 
FULTON 
GALLATIN 
GREENE 
GRUNDY 
HAMILTON 
HANCOCK 
HARDIN 
HENDERSON 
HENRY 
TROQUOIS 
JACKSON 
JASPER 
JEFFERSON 
JERSEY 
JODAVIESS 
JOHNSON 
KANE 
KANKAKEE 
KENDAL 
KNOX 

LAKE 
LASALLE 
LAWRENCE 
LEE 
LIVINGSTON 
LOGAN 
MACON 
MACOUPIN 
MADISON 


137 


18 
20 


COUNTY 


MARION 
MARSHALL 
MASON 
MASSAC 
MCDONOUGH 
MCHENRY 
MCLEAN 
MENARD 
MERCER 
MONROE 
MONTGOMERY 
MORGAN 
MOULTRIE 
OGLE 
PEORIA 
PERRY 
PIATT 
PIKE 

POPE 
PULASKI 
PUTNAM 
RANDOLPH 
RICHLAND 
ROCKISLAND 
SALINE 
SANGAMON 
SCHUYLER 
SCOTT 
SHELBY 
STARK 

ST. CLAIR 
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COUNTY TOTAL 
STEPHENSON 155 
TAZEWELL 275 
UNION 349 
VERMILION 143 
WABASH 104 
WARREN 67 
WASHINGTON icles 
WAYNE 256 
WHITE 153 
WHITESIDE 158 
WILL 443 
WILLIAMSON 337 
WINNEBAGO 252 
WOODORD 224 
TOTAL = 19,397 
SPECIAL HUNT 
AREAS TOTAL 
creo Piste 
HEIDECKE LAKE 12 
NEWTON LAKE 54 
TOTAL 15 


UNKNOWN LOCATIONS 92 


GRAND TOTAL 19,564 
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(appendix D continued) 


County 


JODAVIESS 
JOHNSON 
KANE 
KANKAKEE 
KENDALL 
KNOX 

LAKE | 
LASALLE 
LAWRENCE 
LEE 
LIVINGSTON 
LOGAN 
MCDONOUGH 
MCHENRY 
MCLEAN 
MACON 
MACOUPIN 
MADISON 
MARION 
MARSHALL 
MASON 
MASSAC 
MENARD 
MERCER 
MONROE 
MONTGOMERY 
MORGAN 
MOULTRIE 
OGLE 
PEORIA 
PERRY 
PIATT 
PIKE 

POPE 
PULASKI 
PUTNAM 
RANDOLPH 
RICHLAND 


ROCK ISLAND 


oT. CLAIR 
SALINE 
SANGAMON 
SCHUYLER 
SCOTT 
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W/Injuries 
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(appendix D continued) 


Number of 

Accidents Number of 
County W/Injuries Injuries Deaths 
87 SHELBY 1 
88 STARK 
89 STEPHENSON 
90 TAZEWELL 
91 UNION 
92 VERMILION 
93 WABASH. 
94 WARREN 
95 WASHINGTON 
96 WAYNE 
97 WHITE 
98 WHITESIDE 
99 WILL 
100 WILLIAMSON 
101 WINNEBAGO 
102 WOODFORD 


OLN Fr OF WW 


ee 
OMANNFOOWNRFPARFPWNOF 


TOTALS 508 635 a 


* 2 additional death on roads other than 
state-owned or maintained 
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(appendix E continued) 


County Dooce ou Leet ICO 1986 1987 1988 198991990 1991 1992 
45 KANE FS) 68 80 Slee ee Oe Ome LOOM LO an eben 242 
46 KANKAKEE 16 18 40 30 35 46 53 Bo 60 83 ioe 
47 KENDALL 9 ia ao PH | 26 43 att 45 46 69 70 
48 KNOX 26 32 30 stan 40 Dh, 64 70 ate] Lae OS 
49 LAKE U0 Ose Cee Uo A200) 8250 62745 298. 15359 (346 404. 458 
50 LASALLE he 46 Ae 78 Pome LO cee 24am ae) oe Los 2 OSG 
51 LAWRENCE Pal 17 Sant PATS 43 45 48 61 81 73 84 
52 LEE 34 33 aa 3}, 88 84 SOV Lape etme 1. OUST 
53 LIVINGSTON ao 18 go ZO 3H 46 44 47 Le 84 82 
54 LOGAN 14 va 19 1B) 27, 32 44 41 28 oo 58 
55 MCDONOUGH Als) 13 16 18 Lid, 26 ah Sie 36 41 Be) 
56 MCHENRY Uae 2 ee eee See LOO eo 2 ee 2b 2 OO e822 F315 
57 MCLEAN 18 Ze 41 46 78 ae 89 ¥ {PA CAL ONO col BE ga) ood BAe 
58 MACON Pa, Pie | 43 38 49 61 62 67 95 9 Dg. 
59 MACOUPIN vik a8 38 Do 58 70 SOsn LO 2 ie tet, Saye e ou a ie Bae) 
60 MADISON 67 66 84 CORA Ome ee LOUm ees) Lo Jee 24 2 
61 MARION 38 ao 43 42 63 78 85 Mey” aleve “wee | abel 
62 MARSHALL 11 see) 16 P44 kh 30 30 29 one 46 55 56 
63 MASON 8 af 9 U An, 14) 2 18 om a3 St 
64 MASSAC 16 15 10 a0 29 35 49 53 52 53 
65 MENARD yy 2 16 14 2 14 Zen 21 6 a5 29) 
66 MERCER 8 13 ite} 15 18 6 24 23 28 26 38 
67 MONROE 1S) 16 ae, Pa. 36 3h 36 33 ao 46 35 
68 MONTGOMERY 24 24 44 38 Bye 48 67 81 84 92 82 
69 MORGAN 28 35 39 41 56 74 15 weak 88 Shap ANON, 
70 MOULTRIE 18 15 26 18 20 a 3 36 Bail 20 au 
71 OGLE 42 v2 83 SOMO Um woo 25) 113) 147 8135 — 177 
72 PEORIA 58 68 ees / Ome cope See 41 LAF 817 8)-7146)., 182 
hae oe BERRY af 36 59 76 76 83 SOnwe OU See O88 39 99 
PAP LATT 9 as 20 3 22 en 25 Zor, 33 23 47 
POS PIKE 40 70 90 SO eee wee 29) 13) 21606 624100 6253 
76 POPE 8 A, 6 seal ag 14 13 23 an 14 29 
77 PULASKI 14 9 11 13 22 sig 14 ail 37 DS 47 
78 PUTNAM ik dba: 24 14 20 20 24 LEY 26 £¥6) OL 
79 RANDOLPH 20 38 45 53 76 74 a, OR es Oe 89 
80 RICHLAND 15 18 a 31 34 38 43 49 49 54 5S 
81 ROCK ISLAND 40 58 69 De 78 89 88 37) eee le, ee 
S251. CLAIR 48 46 58 82 JOEL #O9e 107 162, 161 177 
83 SALINE 14 es Pip ay oe) 46 47 66 tf) 83 83 
84 SANGAMON 54 40 68 Smee Lome ei 4a OL Ogee P26 LOO? aL G7 
85 SCHUYLER 24 22 ZS a2 a 33 34 57 Oy, 44 54 
86 SCOTT 9 6 Ea) 13 18 a1 29 34 28 48 48 
87 SHELBY Zk uo 26 32 44 38 34 49 46 61 39 
88 STARK 2 6 5 7 v 5 As 19 Lz, 18 i Ba 
89 STEPHENSON 34 aie 50 46 50 70 2 fe Weeemped hel SRE 5 ee eae oh 
90 TAZEWELL 38 Me 51 49 70 64 85 OSes ee O see as 
91 UNION 40 41 DL 45 45 66 61 VES, SOR BLO Oa 
92 VERMILION 42 61 65 69 Toy LOS? Loa 107), (122 hALO4As L023 
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Job ID: Crop and orchard depredation investigations and recommendations. 


Objectives: | To study the nature of depredation and explore and test materials and methods of 
crop depredation control. 


To visit specific sites and determine the extent of damage by deer to crops, nurseries, 
orchards, and ornamental trees and shrubs. 


To conduct evaluations of selected repellents to test effectiveness in influencing deer 
consumption of shelled corn, and to select the most effective agents for further testing 
in field corn. 
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SPECIAL DEER REMOVAL PERMITS 
1992 ANNUAL SUMMARY 


INTRODUCTION 


When deer densities increase, whether on a local or regional scale, tandowners may 
experience more crop, orchard, nursery and ornamental plant depredation. Additionally, 
an increase in deer densities can cause higher rates of deer-vehicle accidents. There is no 
biological standard that clearly defines "high" density. Instead, high deer density is a 
relative term that will vary based on individual perceptions. The Department recognizes 
the need to balance the positive values associated with large numbers of deer with the 
willingness of publics and landowners to tolerate and accept varying levels of deer- 
human conflicts. 


The Department's current management philosophy is to use public hunting as the primary 
means to regulate deer densities focally and statewide. The major factors that determine 
whether hunting is possible on areas include: 


human safety (e.g., small nature preserves next to a public school): 
property security (e.g., zones within a nuclear facility); 

seasonal use by deer outside of hunting seasons (e.g, deer are 
absent from a site during hunting season); 

4. major conflicts with primary site function (e.g., airports); and 

5. a combination of | thru 4. 


ea 


When reduction or control of deer density is desired, the Department will enact more 
liberal regulations such as, but not limited to, adding more days to the regular firearm 
season, providing more seasons (e.¢., muzzleloading and handgun) and/or increasing 
female harvest by issuing "bonus" antlerless-only and /or second-season permits. 


Deer densities and frequency of depredation do net occur uniformly statewide. 
Therefore, the Department's deer management program must identify and address both 
local and regional concerns. Isolated local depredation typically occurs within all 
Department administrative regions. Research carried out by the Illinois Natural History 
Survey and the Department (Appendix A) has identified three broader areas (northwest, 
west-central and southeast) within the state where landowners perceive deer densities ta 
be excessive. 


Deer removal permits (DRP's) are in no way intended to serve as long term management 
recommendations to alleviate excessive deer densities or to provide individuals with a 
recreational hunting opportunity. However, when deemed necessary, the Department 
may issue deer removal permits (in addition to public hunting) to reduce deer densities. 
These permits are issued either as Deer Removal Permits or as Deer Population Control 
Permits (DPCP's) and are valid for lands where: 
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1. Public hunting is a viable deer number reduction technique 
a. public hunting is possible and allowed: 
b. public hunting is possible but not allowed to the fullest extent possible 
due to landowner, homeowner or public sentiment or mission state- 
ment governing the property in question: or 


2. Public hunting is not a viable deer management technique 
a. public hunting is not possible due to concerns for human safety and/or 
precluded by federal, state, county or municipal statutes or ordinances. 


Prior to 1991, deer depredation complaints had been handled by the Forest Wildlife 
Program with assistance from the Division's Management Section. Beginning in 199! 
District Wildlife Managers became responsible for responding to deer-related damage 
complaints in their districts. Interest from landowners in obtaining assistance continued 
to increase due in part to increased media coverage. As the number of complaints 
increased intervention from special interest groups increased. The Forest Wildlife 
Program developed, and the Division adopted, an internal procedure protocol (Deer 
Depredation Procedural Manual written and accepted in 1992) to address these concerns. 


AUTHORITY 


Chapter 61, Section 2.37, Paragraph 3,4 and 5 of the Wildlife Code provide guidelines to 
be followed in granting authority to kill wild game responsibie for property damage: 


3. "Ifafter investigating, the Department finds such damage to exist and can be 
abated only by removing or destroying such wildlife, a permit shall be issued 
by the Department to remove or destroy the species responsible causing such 
damave. 


4. A permit to contro} such damage shall be for a period of up to 90 days, shall 
specify the means and methods by which and the person or persons by whom 
the wildlife may be removed or destroyed and shall set forth the disposition 
procedure to be made of all wildlife taken, and such other restrictions as the 
Director deems necessary and appropriate in the circumstances of the 
particular case. Whenever possible, the specimens destroyed shall be given to 
a bona-fide public or state scientific, educational or zoological institution. 


5. The permittee Shall advise the Department in wri ting, within ten days after the 
expiration date of the permit, of the number of individual species of wildlife 
taken, disposition of same, and any other information which the Department 
may consider necessary.” 
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9 MOVA MM 
Deer Removal Permits 


Table | illustrates the number of DRP's issued, permits returned, number of deer allowed 
and the actual number of deer taken by county. Graph | and Graph 2 illustrate FY 92 
regional, program/administrative and statewide personnel services and budgetary 
expenditures respectively. Statewide personnel services and budgetary expenditures 
were 3,225 man hours and $78,023 dollars respectively. 
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Graph 1. FY 92 Personnel Time Expenditures for Deer Depredation Investigations 
Reported by Region, Program/Administrate, and Statewide. 
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Graph 2. FY 92 Budgetary Expenditures for Deer Depredation Investigations Reported 
by Region, Program/Administrately, and Statewide. 
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Table 1. Comparison of deer removal permits issued and kill report by county between 
1 January and 31 December 1992. 


Deer Deer Permits Permits 
County Allowed Taken Issued Returned 
Adams 68 33 15 14 
Alexander 2 0 i 0 
Alexander/Pulaski 8 1 ] 1 
Bond ay 0 ] 0 
Boone 90 20 7 3 
Brown 38 21 8 5 
Carroll 139 84 i4 14 
Champaign 60 55 19 16 
Christian 2 1 I 1 
Crawford 4 2 l l 
DeKalb 3 1 1 1 
DeWitt 6 1 2 H 
DuPage 8 4 = = 
Edgar 3 ] ] } 
Effingham 6 0 2 I 
Fayette ZS 17 r 6 
Franklin 2 0 [ 0 
Fulton 3 0 l 0 
Gallatin 5 ) 1 8) 
Gallatin/Hardin 2 Q 1 8) 
Greene 9 T 2 2 
Grundy 56 34 | 6 
Hancock 7 3 2 2+ 
Hardin/Gallitin 2 0 l i 
Henderson 10 9 I I 
Jackson Lisa” 61 20 {3 
Jackson/Union 15 0 2: 1 
Jasper 4 0 2 0 
Jefferson 4 1 2 2Z 
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Table 1. continued 


Deer Deer Permits Permits 
un Allowe Taken Issued Returned 
Jersey 13 0 3) i 
JoDaviess 45 29 5 5 
Johnson 105 37. 17 9 
Johnson/Massac [0 i [ [ 
Johnson/Union 5 0 3 l 
Johnson/Wmson. 5 1 I I 
Kane 43 12. 11 =" 
Kankakee , 0 1 1 
Kendall | } 0 } 0 
Lake 30 9 4 4 
LaSalle 22 0 4 2 
ice 34 10 5 4 
Livingston 4 5) 5 + 
Macon 10 0 ] ] 
Macoupin ic 5 6 5 
Madison 25 4 9 6 
Marion 9 1 2 PA 
Mason 7 0 2 ] 
Massac/Pope 10 10 l i 
McHenry 74 2 i4 8 
McLean ZA I 8 5) 
Monroe 10 4 6 6 
Montgomery 14 4 5 ~ 
Ogle 270 190 Zt 23 
Perry 62 Lil 16 10 
Piatt 2 0 I 1 
rikee= 108 56 29 a8 
Pope 26 14 v 6 
Pulaski 18 2 4 H 
Randolph ey ee) It 9 
Rock Island Lome 10 l 
Saline # 5 9 I 
Saline/Wmson. 5 5 l 1 
Sangamon ] 0 1 ] 
Schuyler 30 17 10 9 
Shelby 10 0 2 0 
Si Clair 2 0 ] ] 
Stephenson 9 2 &) 2 
Union IS 39 a3 at 
Union/Johnson 5) 4 1 I 
Vermilion 40 10 13 10 
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Tablel. continued 


Deer Deer Permits Permits 
oun Allowed Taken Issued Returned 

Washington 1 0 1 

White | > 0 1 1 
Whiteside 5 0 1 1 
Will 3 22 10 8 
Williamson f Z I 
Winnebago 90 62 3 2 
State Totals 2,154 963 417 298 


Analysis of Table | identifies that during 1992 the statewide average number of deer 
taken (963) with the 417 permits issued is 2.3. Therefore, it is recommended that the 
following regional averages be used when issuing the initial removal permit (Table 2). 


Table 2. Average Number of Deer Taken Per DRP Issued During 1992. 


Average Number of Deer 


Region Taken per DRP Iss 
i 6 
ys 2 
S) ] 
4 2 
a) 2. 
Statewide 2:3 
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Graph 3 identifies that during 1991 there were 421 deer removal permits (DRP's) issued, 
allowing for the removal of 1,563 deer with the actual removal of 691 deer statewide. 
Graph 4 illustrates regionally the number of permits issued (417), deer allowed (2,154), 
and deer taken (962) statewide between 1 January and 31 December 1992. Graph 5 
illustrates the temporal issuance of removal permits statewide during [992. Reported 
depredation varied by location within the state and time of year. Grazing of agricultural! 
crops (i.€., corn and soybeans) by deer occurred primarily during the spring shortly after 
the crops emerged. Additional damage occurred to com during the milk and silk stage of 
development. Antler rub damage occurred to nursery and orchard stock primarily during 
October and November, with additional damage taking place during the winter in the 
form of browsing. Of 417 DRP's issued during 1992, the five leading causes of damage 
attributed to deer were as illustrated in Chart 1. 


ISSUANCE OF DEER REMOVAL PERMITS 
1991 ANNUAL REPORT BY REGION 


REGION 1 REGION 2 REGION 3 REGION 4 REGION 5 
DRP's ISSUED AND DEER REMOVED 
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Graph 3. Deer Removal Permits Issued by Region During 1991 
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ISSUANCE OF DEER REMOVAL PERMITS 
1992 ANNUAL REPORT BY REGION 


50+ oe = ae | eee 
REGION1 REGION2 REGION3 REGION4 REGIONS ; 


DRP's ISSUED AND DEER REMOVED 
Legend the same as for the 1991 Annual Deer Removal Chart. 


Graph 4. Deer Removal Permits Issued by Region During 1992. 


ee———s—woaonowyonowo 


DEER REMOVAL PERMITS ISSUED -1992 
DRP'S ISSUED MONTHLY 


Graph 5. Deer Removal Permits Issued Monthly During 1992. 
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1 (48.0%) 


2 (31.9%) 


1. Corn & Soybean - (200) 4. Ormamental Trees - (7) 
2. Nursery &Orchard -{133) 5. Other - (24) 
3. Agricultural Crops- (53) 


a 


Chart 1. Number of Permits Issued by Damage Complaint. 


“Com & Soybeans" category identifies permits for either com or soybeans or both (200). 
“Nursery & Orchard" (including Christmas trees) depredation includes both browsing and 
“rubbing" (133). 

"Agricultural Crops” category includes wheat and alfalfa and undefined agricultural 
crops (53). 

"Omamental Trees” category includes permits issued to homeowners experiencing tree 
and/or shrubbery depredation (7). 

"Other Depredation" category includes truck crops, sunflowers, chasing cattle and fence 
damage and undefined (24). 


Deer Population Control Permits 
Although guidelines on the issuance of special deer removal permits issued to 


agencies/organizations for the purpose of deer population contro! have been in place for 4 
plus years, guidelines on the issuance of Deer Population Control Permits, and a special 
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DPCP's form, were developed and adopted in 1992. Unfortunately, the actual permit 
form has not been sent to the printer to date, but it is hoped that the need to copy the 
DPCP's form will not be necessary during the winter of 1993-94. In order to insure 
statewide consistency in the issuance of DPCP's, the Forest Wildlife Program (FWP) has 
assumed this responsibility. Issuance of a DPCP is based upon the required deer 
management proposal submitted by the land-managing agency and the recommendations 
of Division field personnel. 


The number of agencies submitting deer management proposals/DPCP applications 
increased slightly from 7 during Winter 1991-92 to 9 during Winter 1992-93 (Table 3.) 
However, the number of sites of deer herd control and the number of deer permitted 
increased substantially (Table 3.) | 


Table 3. Summary of Deer Population Control Permits (DPCP's) Issued During 
November 199i- March 1992 and November 1992 - March 1993. 


Winter 1991-92: 


Region 1 
Number of Number of 

County ‘Terms (days) Deer Permitted Deer Taken 
JoDaviess 0 300 500 
JoDaviess 90 306 300 
JoDaviess* (C49) (25) 

*Total for Region: 3 DPCP's (3rd. DPCP was an extension of 

second DPCP) for one agency = 600 
Region 2 Number of Number of 
County Terms (days) Deer Permitted Deer Taken 
Cook 90 30 2 
DuPage 50 35 Da 
Cook 50 30 21 
Cook 90 40 40 
Cook 90 40 os 
Lake 90 19 18 
Lake 90 42 25 
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Table 3. continued 


Number of Number of 

County Terms (days) Deer Permitted Deer Taken 

Lake 90 20 It 

Cook 60 30 i 
Total for Region: 9 DPCP's for 6 agencies= 286 180* 
*resulted in 6,579 lbs. of processed venison going to 11 charities. 
Total: 12 DPCP's issued to 7 agencies = 886 780 
Winter 1992 -93: 

Region 1 Number of Number of 

County Terms (days} Deer Permitted Deer Taken 

Carroil 70 290 290 

JSoDaviess 63 300 230 
Total for Region: 2 DPCP's for2 agencies= 590 530% 


* Resulted in 19,585 lbs. of processed venison donated to 23 charities. 


Region 2 Number of Number of 
County Terms (days) Permitted Deer Taken 
DuPage GO 40 34 
DuPage 90 200 200 
Cook 90 20 {2 
Lake 90 12 12 
Lake 90 15 2 
Lake 90 18 18 
Cook. 90 30 0 
Cook 90 30 30 
Cook 90 40 21 
Cook 90 40 23 
Cook 90 30 10 
Cook 90 20 4 
Cook 90 30 vie 
Cook 72 30 10 
Lake 90 70 33 
DuPage 60 15 9 
Cook 32 15 14 
DuPage 52 200 53 
Cook 18 8 0 


** Permit not used. 
NA = Totals not available at this time. 
Total for Region: 19 DPCP's for 7 agencies = 863 495* 
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Table 3. continued 


Total: 21 DPCP's issued to 9 agencies = 1,453 1,015 
* Resulted in 19,802 Ibs. of processed venison donated to = 40 charities and 20 field 
dressed carcasses donated to 12 native Indian charities. 


a 
PROCEDURAL MANUAL UPDATE 


Since the Procedural Manual for Issuance of Nuisance Deer Removal Permits was 


developed and implemented in 1992, Several questions have been raised by Region | 


1 


DWM's. These include: 


I. the applicability of the Wildlife Code's 300 yard exclusion/testriction (from an 


N 


occupied building) on hunting and trapping when issuing DRP's. 


The Department's legal staff interpretation seems to be that Nuisance Animal 
Removal Permits may be exempt from the 300 yard restriction. In reference 
to Deer Removal Permits issued to individual property owners, the Deer 
Project Managers feel that due to human safety concerns (especially when the 
use of rifles is allowed) and to minimize potential conflicts with neighbors, it 
is not unreasonable to mandate that the complainant provide written 
permission from homeowners within 300 yards of shooting sites. 


the issuance of DRP's to private landowners concurrent with a DPCP issued to 
neighboring landowner/land-managing agency (i.e., to minimize refuge 
effects). 


issuance of DRP's in this situation would be contrary to the DRP guidelines 
which states that the latter permits only be used when damage is occurring 
and can be documented as "excessive". The Deer Project Managers feel that 
this issue can be addressed by incorporating the adjacent private properties 
into the area covered by the agency's DPCP request/proposal. However, 
handling and disposition of deer carcasses would be per current guidelines for 
DPCP's, shooters would be those tested and deemed qualified by field staff as 
sharpshooters for the agency, and all bait/shooting sites would need to be 
viewed and approved by field staff. Another alternative entails issuing a 
DPCP to the land-managing agency (if its property is not open to hunting) 
during the regular deer hunting seasons. However, in the iatter scenario, the 
DPCP would strictly limit the agency's field personnel to taking antlerfess 
deer only. 
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Appendix B presents an approach to estimating corn yields that can be used to determine 
the extent of corn depredation attributed to deer. Usually the majority of com damage is 
concentrated on exterior rows tend to be Jess productive than interior rows. 


Appendix C (Forestry & Natural Resources - Electric Fences for Preventing Browse 
Damage by White-tailed Deer) identifies three types of electric fence (peanut-butter, 
polytape and multi-strand vertical), their effectiveness, installation and maintenance 
costs, suggestions on construction, and general recommendations when considering 
installation of fencing to alleviate deer depredation. 


Appendix D (Impacts Of Pronghorn Grazing On Wheat In Colorado) provides 
justification for not issuing a DRP for perceived deer depredation to wheat fields. While 
this research paper documents that pronghorns have little, if any, negative impact on 
wheat production in Colorado, the findings would appear to be appropriate in the Mid- 
west relative to perceived white-tailed deer depredation and wheat production. 


Appendix E (Effects Of Browsing By White-Tailed Deer On Yields Of Soybeans) 
identifies timing of depredation as a critical parameter when assessing reduction of 
soybean yield attributed to deer depredation. Results of this research were used when 
formulating the extent of damage before a DRP will be issued as identified in the 
Procedural Manual under Extent of Damage. 


Appendix F (Supplemental Sheet For Permit # -} provides another option 
availabie to DWM's and PLB's to identify remedial actions allowed under the DRP being 
issued. The intent of the supplement is to provide the landowner more detailed 
specifications than space on the DRP currently allows. When issuing a removal permit, 
provide the landowner with this supplemental sheet identifying the practices allowed and 
with the DRP identifying the sanctioned practices by number under the Removal 
Specifications of the DRP. 


FWP staff had 3 meetings with representatives of the Department of Agriculture and 
Public Health during Fall 1992 to develop guidelines on the handling of deer carcasses 
from population control programs. The meetings resulted in part due to the amendment 
of the Good Samaritan Food Donor Act which currently absolves donors of field-dressed 
wildlife carcasses from liability (if donation is made in “good faith"). Guidelines have 
been tentatively drafted but have not been collectively approved by all 3 Departments. 
Until these new guidelines are approved, all criteria used to date (e.¢., cooling field 
dressed carcasses to _< 45 degrees ASAP, inspection of carcasses, processing carcasses 
on State-or Federally-licensed facility, and donation of processed venison to charity) are 
still in effect unless a specific written waiver (of inspection and/or processing guidelines) 
1s obtained from Public Health and Conservation. 


The possibility of switching to a special type of deer carcass tag (e.g., irremovable 


colored plastic bands) for deer taken under a DPCP is currently under consideration by 
FWP staff. These tags could be specifically color coded by county or site. FWP staff 
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would appreciate comments from Division staff and will be seeking input from Law 
Enforcement. FWP staff is currently evaluating the feasibility of developing guidelines 
for issuance of DRP's for deer depredation control in native timber stands. 


DI ION 


Discussions with field biologists responsible for responding to depredation complaints 
identify general acceptance and satisfaction with the Deer Removal Procedural Manual. 
Previously, a major concern associated with issuing deer removal permits has been the 
need for guidelines to support their decision when a landowner is refused a permit. The 
consensus of field biologists indicates that the current procedure provides a standard 
which allows them to refuse a landowner a permit when there is insufficient deer 
depredation. Field personnel appear to appreciate standardization of the criteria used for 
not authorizing the issuance of a deer removal permit. In addition, guidelines outlining 
the type and extent of damage required before a permit is issued are appreciated. 


Another concern generated out of the issuance of DRP's pertains to the safety of high 
powered rifles when sacrificing deer. It is recommended that the use of high powered 
rifles be continued; however, before the investigating biologist sanctions their use it is 
imperative that he/she evaluate the location where the shooting is authorized . Should 
there be a concern for human safety/property or livestock, miti gating factors may need to 
be incorporated into the DRP {i.e., shooting must be done over bait from elevated stands 
utilizing a sate back stop). 


Procedural policy for issuing DRP’s stresses the need for landowners to attempt some 
form of abatement technique (i.e., fencing) as prescribed by the Department's 
investigating biologist before a removal permit can be issued. Procedural protocol also 
requires (when and where possible) the landowner to allow hunting. If a DRP is issued 
the landowner/tenant is required to maintain records identifying names of individuals 
who have hunted deer, their phone number, and number/sex of deer killed. Procedural 
protocol also identifies exclusions for not issuing DRP's. 


Localized high deer densities are frequently associated with lands that are not hunted or 
on which hunting is very restrictive (i.e., antlered-only deer can be shot). Landowners 
experiencing deer depredation must be encouraged to aggressively reduce their deer 
densities through sex specific harvest (i.e., reduction of the female cohort). A harvest 
regime directed at reducing does not have to be restrictive against harvesting bucks. The 
taking of yearling (or small antlered deer) males needs to be discouraged, while the 
taking of older males with a larger set of antlers need not be penalized. However, a 
harvest regime encouraging “trophy" management may exacerbate deer depredation. 


As identified in the procedural manual, if a landowner ts unwilling to allow hunting 
(where possible), a removal permit will be denied on the supposition that he is not 
willing to address his problem. However, landowners not allowing hunting in the past 
but agreeing to allow hunting during the upcoming seasons may be issued a removal 
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permit. Individuals issued a DRP must maintain names and phone numbers of 
individuals hunting on their property and provide them to the Department upon request. 


Before the issuance of a deer removal permit a landowner is required to implement an 
appropniate form of abatement that has been agreed to by the district biologist. If the 
landowner refuses to initiate a recommended abatement technique, a permit need not be 
issued (refusal to initiate prescribed abatement must be documented by the biologist in 
his Deer Complaint Log). Apparently, the abatement method of choice is that of 
installing poly-vinyl fencing. Additional abatement techniques that need to be explained 
to a complainant include repellents and frightening devices. 
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Attitudes of Illinois Farmers 
Regarding Deer and Deer Hunters, 1990 


Gary W. Morgan, Charles M. Nixon, John C. van Es, John H. Kube 


Summary 


This survey assessed Illinois farmers’ attitudes 
toward deer abundance, deer damage, and deer 
hunting. Conducted in January and February 
1990. it consisted of a random selection of farm 
operators who owned at least 40 acres. Ini- 
tially. 2.512 questionnaires were mailed to 
farmers in the 98 Illinois counties permitting 
firearm hunting: distribution was stratified so 
that questionnaires were sent in approximately 
equal numbers to each of nine Illinois Deer 
Management Regions. A second mailing, 
telephone solicitation. and removal of respon- 
dents with no knowledge of deer on their farms 
produced a usable sample of 1.609 respondents. 

The principal findings were as follows: 

* Ninety-two percent of the respondents 
reported that deer were present on their farms 
throughout the year. These farms had an aver- 
age of 73 acres of permanent cover. 

* Statewide, most respondents (51%) said 
that they enjoved having deer on the farm. but a 
significant number in each region (23-42%) 
wormed about potential crop damage from deer. 
Only 5% considered deer a nuisance. 

* Most respondents (52%) appeared to be 
satisfied with deer densities in fall 1989 (esti- 
mated regional densities between + and 25 deer 
per square mile). Only 9% desired more deer. 

* Thirty-two percent had attempted deer 
control. Although a small portion of this group 
had tried to limit deer access to the farm with 
fencing. repellent sprays or odors. or dogs, 
most had relied on archery or firearm hunting. 

* Statewide. 76% allowed deer hunting 
on their farms in 1989; the percentage allowing 
hunting varied from 55% in east-central Illinois 
to 87% in west-central Illinois. There was a 
significant correlation (r = 0.69) between esti- 
mated deer density in a region and the percent- 
age of farm operators who allowed hunting. 


More than 90% of those allowing hunting per- 
mitted killing of both sexes of deer. 

ie Seventy-three percent statewide re- 
ported deer damage to crops in 1989. Reported 
deer damage was not a function of estimated 
deer densitv in the region. 

* Most farmers (64% statewide) reported 
that deer caused less than $300 damage on their 
farms in 1989. Dollar damage was highest in 
south-central Illinois, where 39% of farms had 
more than $300 damage, and lowest in north- 
central Illinois. where 20% of farms had more 
than $300 damage. 

¢ Three-fourths of the farmers rated dam- 
age as light or too minor to notice. Only 6% 
reported severe damage caused by deer. 

* Only 5% statewide reported serious 
problems with deer hunters. Problems were 
most common in southern Illinois. 

- Eighty-two percent felt that there were 
either not enough archery hunters or about the 
right number in 1989. 

* Three-fourths felt that there were not 
enough or about the nght number of firearm 
hunters in 1989. The number of farmers in 
each region who felt that there were too many 
hunters ranged from 18 to 29%. Most farmers 
allowed deer hunting on their property even if 
they felt there were too many hunters. 

* The distance from the farm to a city of 
more than 50.000 people did rot affect the 
decision to allow hunting on the farm. 

In sum. Illinois farmers appear to have 
adapted well to the large increase during the 
1980s in the number of deer and deer hunters. 
Most farmers still enjoy the presence of deer, 
are not experiencing excessive crop damage, 
allow hunting on their farms, and believe the 
number of archers and firearm hunters is ac- 
ceptable. Nonetheless, crop damage com- 
plaints may be expected to increase if deer 
numbers continue to rise. 


Ilinots Department of Conservation Technical Bulletin 6 (1992) 
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Appendix B 


Estimating Corn Yields: The following procedure for estimating com yield is from the 
1993-94 Illinois Agronomy Handbook. 


“Estimating com yields is done by counting the number of ears per acre 
and the 

number of kernels per ear, then multiply these two numbers to get an 
estimate of the number of kernels per acre. Next, simply divide by an 
average number of kemels in a normal bushel to get the yield in bushels 
per acre. 


Com yields can be estimated after the end of pollination. The following 
steps are suggested: 


1. Walk out in the field a predetermined number of rows and paces: For 
example, go 25 rows from the edge of the field and 85 paces from the end 
of the field. If this pattern is not determined beforehand, there will be a 
tendency to stop where the crop looks better than average. Stop exactly 
where planned. 


2. Measure 1/1000 of an acre (Table 1.7), and count the number of ears 
(not stalks) in the distance. Do not count ears with only a few scattered 
kernels. 


3. Take three ears from the row that was counted. To avoid taking only 
good ears, take the third, sixth, and tenth ears in the length of the row. Do 
not take ears with so few kernels that they were not included in the ear 
count. 


4. Count the number of rows of kernels and the number of kernels per 
row on each ear. Multiply these numbers together for each ear, then 
average this kernel count for the three ears. 


5. Calculate yield using the following formula: 
number of ears per 1/1000 acre x 
bu/acre = average number of kernels per acre 


90 


6. To get a reliable average, repeat this process at feast once for every 5 
-acres in a field. 
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In the formula given, the number 90 is based on the assumption that a 
bushel of normal-sized seed contains about 90,000 kernels. The zeros are 
dropped because the plant population is given in thousand per acre." 


Table 1.7 referenced above ts as follows: 


Tabl Row Length to E 11/1000 Acr 


Row Width Row Length 
20" 26 O14 
28" LS 
30” Liane 
Pao 16' 4" 
36" 14' 6” 
she }3° 9" 
40" 13:42 


By utilizing the above approach to estimate corm yield, one is able to adjust its 
application to determine the extent of corn depredation attributed to deer. 
Usually the majority of corn damage is concentrated on exterior rows which are 
usually less productive than interior rows. 
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Electric Fences for Preventing Browse 
Damage by White-tailed Deer 
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Geen many proposed methods co reduce deer 
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Rabbit (R) vs. deer (L) damage on twigs 
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cL. O'Malley, end Richerd X. Myers, Purdue University, West Lafayette, Indiana 47907 


Dut may not provide acequate protection in some 
areas. Deer repellents are prohibitively expensive 
and time consuming for row and other large acre- 
ége crops, and require reneated applications. Elec- 
tric deer fencing has often been recommended to 
control deer damage in a relatively inexpensive 
manner. Such fences, some consisting of a singie 
scranc, ar2 designed to present a psycnologica! 
barvier, rather than a physical one. 

Deer can occasionally jump over 8- to 10-fcot 
woven wire fences. Even if these fences were 
effective, they are exremely expensive and difficult 
to install. Some fences, therefore, have been 
Cesignec to attract the enimal’s attention and eccu- 


lly encourage deer to touch the fence and receive 


strong but relatively harmless electrical shock 
igh voitage/low amperage). In this manner, anc 


bj 


A So Twa = ie ei sae ; are 
imilar to the strategy behind many farm steck 
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=p Mn 


bee 


aes 
ences, Geer are conditioned to avoid the fence anc 


the foce source that lies beyonce it. 


Is an Electric Fence Necessary? 
Firsi, it should oe determined whether the 
damage on crops, orchards, or seedling/ tree 
stands is serious enough to warrant the costs enc 
time asscciaied with installing an electric fence. 
To oegin, a landowner should make certain that 
Ceer damage exists, and if so, to what extent. 
Deer camage is more likely if the cron is located 
along the berder of a swampy, brushy, or for- 
ested area. This type of setting is ideal for deer, 
because the cover provides for the deers’ sheiter 
while the crop supplies fead right next door. 
Inspec: the borders or edges of a crop, especially 
along icrested edges, to determine if deer have 
become a problem. Damage from deer differs 
from that of other mammals (such as rabbits) on 
the ouds, twigs, and foliage of woedy plants. If 
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A comparison of the percent of red oak seedlin 
tensile fences conducted at the Southem Indiana Purdue Agric 
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Table 1. Comparison of Fence Alternatives. 
Fence type Peanut-butter 


Most effective on small to 


Easy to constrict 
Materials readily available 
Periodic maintenance required 


Mancvower 


Tective- A 
Effect medium acreages (< or =40 acres) 
ness 
Des: pressure: Light to moderate 
$365 establishment cost* 
Initial ag ‘ Beate eS 
C $0.09 ner linear foor** 50.13 
St - aa Sees 
a $0.09 flinear f:./yr.*** a 


Deer may accicentally knock 


Potential it Cown 
drawbacks | Must rebdair penodically 


May be grounded by 
vegetation and snow 


Approximate cest cf toois, initial materials, and lator 
Average cost of each additional linear foot oif fencing 
Average annual maintenance cost ( materials and later inc!uded) 


twigs appear as though they were cut cleanly at 
an angle, rabbit browse should-be suspected. 
Since deer have no upner incisors to clip off a 
twig or leaf, any vegetation with ripped or 
ragged ends is likely to be due to deer browse. 
The electric fencing systems described in this 
publication have been proven to be effective in 
recucing deer damage to grain crops and/or 
trees in Indiana, (Figure 1), the Lake States, and 
the Northeastern U.S. However, the first ques- 
tion a landoumer needs to address is, “Will the 
protection proviced ty this system justify the 
cost?” Since every situation is unique, the answer 
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gs browsed on test plots with no fencin 
ultural Center in Dubois County during the 1990-199] growing seasons. 


Winter 'SO 


Nfost effective on small to 
medium acreages (< or =0 acres) 


Deer pressure: Light to moderate 


Easy to construct 
Materials readily available 
Low maintenance 


May be grounded by 
vegetation and snow 


g, peanut-butter, polytape, and multistrand high 


No fencing 
Peanut-butter 
Polytape 
Multi-strand 


Summer '91 


Polytare Multi-sirand high tensile 

Suited for large truck farms, 
nurscrics, orchards, or 
high-value crops 

Deer pressure: Moderate to high 


S882 establishment cost* 
$0.31 per linear foor** 


Complicated installation 
Requires frequent inspection 


ene me 
anc Maintenance 


Reguires rigid corner 
assemolies due to high 
tension 

May be cost prohibitive 


(matenais and lacor included) 


to this question wiil depend on: (1) the deer 
density in your immediaze ar2a, (2) the value of 
the crop being preduced. (3) proximity of other 
food sources available to deer in this area, (4) 
proximity of the planting to cover for deer, (5) 
the palatability to deer of the crop being planted, 
(6) the level of loss teing experienced, and (7) 
the producer’s level of ecanamic tolerance for 
deer damage. 

Once the decision is made to construct some 
type of deer fence, the proper fencing system 
should be selected (Table 1). Consider the 


following points when choosing the proper fence 
for your situation. 
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Figure 2. Cost Comparison of Three Types of Fencing. 


maintenance 


~) 
Dollars per _ 
acre to 
establish 


Peanut-butter Visible polytape 


The peanut butter fence and polytape fence 
Provide similar levels of protection from deer dam- 
age in areas where Ceer pressure is light to moder- 
ate, and will be the most praczical choice in most 
situations in Indiana (Figure 1). The peanut-dutter 
fence is initially less expensive to construct, but it 
requires Caily or at least weekly inspection to insure 
it has not been knocked doun oy deer. In addition, 
redaiting is required at least every 4to 6 weeks. This 
tencing system is most pracica! wren placed around 
Garcens or areas that will ce visited and inspected 
frecuentily. When fencing is recuired in remote 
locations er around larger areas, the polytape fenc- 
ing systern is prooaoly more sracacal. Rebaiting is 
mot requirec, anc since deer cen sze it more readily 
énc co not normally knock it coun, inspections can 
be made when replacing the battery about every 4- 
6 weeks. Because of the lack of pericdic mainte- 
mance cost and ease of installation, total cost for 
polytape deer fences are comparable to the peanut 
Dutter fence and may aczu lly Se cheaper in the long 
run (Figure 2). 

The peanut-outter and polutape fences are not 
exclosures to deer but are psycnological barriers. 
Deer will occasionally enter the fence area, and 
some damage may occur. In situations where heavy 
Geer pressure exists (due to a locally high deer 
Gensity, a highly palatable end preferred crops such 
as Ornamental shrubs like euonomous or yew, and 
/or a shortage of natural foods in the surrounding 
area) or where no deer drowsing can be tolerated, 
one of the hich tensile fence designs mau be appro- 
priate. In Pennsyivania where deer browse pressure 
is very high, ceer have been renorted to penetrate 
the 5 strand and even closer spaced 7 strand vertical 
fence. In these situations, the slanced or offset high 
tensile fences may be considered. 


a. 


Cents/ 
linear ft. 


Dollars to 


400 establish 


2C0 


Multi-strand high tensile 


Construction of Electric Fences 

Any fencing system selected will have the fol- 
lowing points in common. The Greatest cost will be 
the required tools, and initial equipment (fence 
charger, batteries, corner posts, and installation 
costs) needed in all systems. If you already possess 
some of these items, your cost will be recuced. 

An important component (and a large part of 
the cost) of an effective deer fence is the power 
source and the fence charger. In locations where 
110-voit current is not available, a 12-volt deep 
cycie Oattery and a low-impedance “new-genera- 
tion” charger are usually recommended jor deer 
fences. Such chargers conserve Dattery life by 
resisting current Crain from grounding weed veg- 
etaton growing under the fence. Thus, fencas 
remain cnarged longer and more reliably, making 
for @ more effective deer deterrent. Itis important 
tO use a Ceep cycle battery which is designed to be 
cnarged and drained frequently. Tne purchase of 
two datieries will allow for one to be in use while the 
second is charging. 

The figures and tables that follow contain spe- 
cific instructions, materials required, and costs of 
each fencing system. The cost of initial equipment 
needed for any fence, regardless of size. is listed 
first. Some of these items may already be on hand, 
thus recucing the overall fencing costs. Anestimate 
is given for the cost per linear foot for each system. 
This wiil enable you to estimate the cost for your 
unique situation. Designing a fence in a way that 
recuces corners and perimeter will a! 
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‘igure 3. Peanut-butter Fence. 


hot wire 


attacned to 


adhesive finished 


ra foil flag 


deep cycle 


ground rod 


The “peanut-butter fence” is a baited fencing 
system developed in Minnesota in the late 1970's 
(Kinsey, 1976), and has teen shown to be an inex- 
pensive and effective deer fence under a number of 
tield conditions. This type of fence system is most 
effective in small to medium sized areas (about 40 
acres or less), with low to moderate deer pressure. 

The system consists of a single strand of electritied 
#17 gauge wire, suspended about 30" above the 
ground by 4-foot fitergiass rods at 60-foot intervals 
(Figure 3). Heavy gauge aluminum foil “flags” (4" x 
4" foil squares folded over the wire) are attached to the 
wire at approximately 10-15 foot intervals using 
douole-sided adhesive, electrical, or Carpettape. The 
undersice of these flags and the wire are then baited 


Table 2. Peanut-outter fence costs (estimated in TOOT Sie 


Initial startup COsts 


Tools (tester, stee! "T” pest driver, (71.00) 
battery charger) 255.00) 
Materials (gate handle, low impedance 
charger, deep cycle oattery, charger & 
battery box, lightening protector) (25.00) 
Labor (approx. 2.5 hours for installation) 
4 comers (materials (T post, insulator], (13.60) 
and labor (3 min. to establish each]) 364.60 
Total startup costs 
Additional cost per linear foot 
Materials (wire, insulators, rods, foil, (0.05) 
tape, peanut butter) 
Labor (1/4 hours for installation-ef 1 (0.04) 


line post and materials) 0.09 
Total cost per linear foot 
Annual maintenance ner linear foor 
Materials (peanut butter, foil, tape) 
Lator (0.5 hours per 60' section {assumes _ (0.08) 
maintenance every 4-6 weeks]) 0.09 
Total maintenance costs per year 


(0.01) 


Grand total (assuming 4 


corners) 


$365 + $0.09/linear ft/yr. 
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ee , * | it? ae 
with peanut butter, encouraging nose-to-fencecon- 
tact by deer. Problems with this type of fence 
include replacing wind-torn foil flags and rebaiting 
every 4 to 6 weeks. Also, deer sometimes fail to see 
the fence at night and will occasionally knock it 
down, adding to maintenance costs and reducing 
fence effectiveness. Snow cover and weeds that 
contact the fence can also reduce its effectiveness. 
Though expenses may vary among suppliers, an 
example of necessary expenses is listed in Table a 
In this example, the cost to establish the fence, 
regardless of the amount of acreage to be fenced, 
is around $365. The additional cost per linear foot, 
including materials and labor, is approximately 
nine cents. Annual maintenance costs are also 
estimated to be nine cents per linear foot, assuming 
that maintenance is conducted every 4 to 6 weeks. 
Several studies have been conducted to deter- 
mine the effectiveness of peanut-butter fences. It 
was found to reduce deer browse damage on apple 
seedlings in New York (Porter, 1983) where growth 
on protected seedling plots was double that on 
control plots. It also reduced damage oncom plots 
in Wisconsin (Hygnstrom and Craven, 1988). This | 
type of fence reduced browse from 41% of red oak 
seedlings in controt plots to 8% of seeclings on 
ferced plots in Indiana (Figure 1), 


To Build a Peanut-Butter Fence: 

1. Icentify and clear the fence line of vegetation. It 

is est to clear and maintain at least 10 feet o; 

Open space on the outside of the fence for 

Greater visioility to the deer. Minimize corners 

to increase strength and reduce cosis. 

Establish electricity on the site and install the 

energizer and grouncing system. 

3. Insta!l wooden or siee! T posts 2S comer posis. 

4. Siring one strand of wire arounc the posis (30" 
high), applying light tension. | 

5. Set 4-foot fiterglass reds (or ste! posits with 
insulators) along the wire at 60-foot intervals. | 

6. Attach the wire to insulators on the rads at 2.5 
feet above the ground and apply about 50 
pounds of tension. | 

7. Attach a4x4" foilstrip ap proximately every 20 | 
feet with double-sided adhesive, electrical, or 
Carpet tape. 

8. Apply peanut butter (ora 1:1 mixture of peanut 
butter and vegetable oil for better spreadability) 
to the underside of the foil and fold the foil over 
the tape, 

9. Connect the wire to the positive (+) post of a 
well-grounded fence charger. Test the entire | 
length for adequate voltage. | 

| 


10. Check the fence weekly for damage and 
Grounding by vegetation. 
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Like the peanut-butter fence, the visible polytape 
is effective for small to medium size areas (about 40 
acres Or smaller), with low to moderate deer pres- 
sure. This fence system consists of an electrified 
single strand of brightly colored polytape suspended 
acout 30" above the ground in the same manner as 
the peanut-butter fence (Figure 4). This material is 
a unique blend of strong plastic fibers with interwo- 
ven strands of stainless steel wire. The plastic 
carries the tension and the wires carry the electric 
current. Out of curiosity, deer are apparently 
attracted to the strand of bright yellow or orange 
plastic. They make contact while investigating it, 
and learn to stay away. Peanut butter can also be 
applied directly to the tape to increase its attractive- 
ness to the deer. Because of its high visibility, deer 
Can see this fence even at night, and do not render 


can happen with the peanut-butter fence. 
additional advantage of a polytape deer fenc 
that it does not have to be baited. Because of 
lack of periodic maintenance costs and ease 
installation, total costs for polytape deer fences a 
comparable to those given previously for the 
peanut-butter fence example (Table 3). 

There are a number of polytape products on 
the market which may be available at your local 
farm supply dealer. The major differences between 
products are the material the conductive filament is 
made of, the number of strands of filament, how 
tightly filaments are woven, and the polytape color. 
Copper and aluminum filaments are better conduc- 
tors, but can become brittle over tme. Stainless 
siee! filaments are now the most common type in 


An 
2 is 
the 
of 
re 


use because they do no 


t work harden. However, 
steel requires more strands for the same level of 
conductivity per tape. Because it is important for 
the deer to see the fence, yellow cr white polytape 
snould be selected for the nighest possible contrast 
with background vegetation. 

The Wisconsin study measuring fence effec- 
tiveness (Hygnstrom and Craven, 1988) found that 
polytape fences were effective in protecting crops 
from deer browse. Similariy, results indicate that 
polytape fences are effective in recucing deer 
orowse damage to red oak Seedlings in Indiana 
(Figure 1). 


it ineffective by temporarily oreaking it down, as 


Figure 4. Visible Polytape Fence. 


(0) 
fence charger ec 


deep cycle 
Teich ve To Build a Polytape Fence: 
eenee || Ra 1. Icentify and clear the fence line of vegetation. It 
wert is Dest to clear and maintain at least 10 feet of 


ground rod 7 


Open space on the outside of the fence for 
Greater visibility to the deer. Minimize corners to 
increase strength and reduce costs. 


Table 3. Visible polytape fence costs (estimated in 1991S). 2.Drive ficerglass or stee! (with insulators) “1 
2 posis 2 feet into the ground at the corners. 
Initial startup costs 3. Use square knots or half-hitches to make splices 
Tools ("T" post driver, pocket knife, (71.00) or to secure the polytare to comer nosis. 
battery charger, tester) 4. Set 4-foot fiterglass or steel (with insulators) rods 
Materials (gate handle, low impedance charger, along the wires at 60-foot intervals. 
deep cycle battery, charger and battery box, (255.00) ©. Attach the strand of polytape line to insulatorson 
lightening protector) (25.00) the reds 2.5 feet above ground level and apply 
Labor (approx. 2.5 hours for installation) 50 pounds of tension. 
4 comers (materials (T post, insulator],— 013.60) 6. Connect the polytape to the positive (+) post of 
and labor (3 min. to establish each]) 364.60 a well-grounded fence Cnarger. Test the length 
Total startup costs of fence for adequate voltage, 
Additional cost per linear foot (0.09) 7. Check the fence weekly for damage and 
Materials (polytape, insulator, rods) grounding by vegetation. 
Laber (5 min. for installation of 1 line e002 )5 
post and matemials) 0.11 


Total cost per linear foot 


Grand total (assuming 4 corners) $365+$0.11/linear ft. 
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High tensile fences are more sturdy and effec- 
tive, but also have a high initial cost (Table 4) and 
require rigid corner assemblies. This type of fence 
is probably only cost effective for protecting or- 
chards or other high value crops from moderate to 
high deer pressure. It is constructed with five to 
seven strands of smooth, 12.5 gauge high tensile 
Wire spaced eight to twelve inches apart on rigid 
brace assemblies installed at corners, gates and 
ends of the fence (Andelt et al., 1986) (Figure 5). 
Spacing between wires may be varied to accommo- 
date heavier deer pressure. This can be accom- 
plished by adding additional wires and tightening 
the bottom two spaces to 8" and the next two 
spaces to a minimum of 10", with 12" spaces 
thereafter. This wire configuration entices the deer 


to step between the wires. Alternating wires are 


charged, thus giving the deer an effective shock. 
Eight foot wocden or fiberglass line posts are 
placed along the set of wires at 60 to 100 foot 
intervals, and fiberglass battens of the same height 


Table 4. Multi-strand vertical fence costs (estimated in 


2391S) 


Establishment costs 
Tools (tester, strainer handle, crimping tool, 
battery charger, spinning ‘enny, fence pliers, 
high tensile wire cutter) 


(190.00) 


Materials (strainers, tension springs, low 


—] 
impedance charger, deep cycle battery, (300.00) 
Sox for charger and battery, lightning (40.C0) 
protector, splicing sleeves) 
Lator (approx. 4 hours for installation) 32.00). 
+ comers (materials (posts, wire, and insulators], 8382.00 
labor [5 hours for each comer]) . 


Additional cost ver linear foot 
Materials (wire, insulators, post, Dattens) 
Labor (2.5 hours for installation of 2 line 
posts and materials between them) 
Total cost per linear foot 


Grand total (assuming 4 corners) $882+$0.31/linear ft. 


Figure 5. Multi-strand high tensile fence. 


adcitional lines if necessary —_, 
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can be placed at 30 foot intervals to maintain wire 
Spacing. Though this type of fence is sturdy, it 
requires frequent checks for damage or tension 
loss. In the example provided in Table 4, the initial 
cost to establish this type of fence is @pproximately 
$880, plus an estimated additional cost of 31 cents 
per linear foot (including labor and materials). 
These costs may vary among suppliers. Your 
supplier can provide information on required com- 
ponents and detailed instructions for assembly. 


Generalized steps for building a multi-strand 

vertical deer fence: 

1. Identify and clear fence lines. It is best to clear 
and maintain a 6 to 12 foot open area outside 
the fence for greater visibility to the deer. 
Attempt to minimize the number of corners and 
gates needed. 

2. Establish electricity on the site dy installing the 
energizer and grounding system. 

3. Install the rigid corner assemblies at corners, 
Gate openings, and points where a fence section 
Begins or ends. 

4. Set 8-foot line posts along the wire at 60- to 
100-foct intervals. 

9. Attach the bottom wire to insulators at 10 
inches above ground level, install springs (if 
needed), and apnly 150 to 250 pounds of 
tension using the in-line strainer. 

6. Attach remaining wires to insulators and install 
Springs at 22, 34, 46 and 58 inches above 
Ground level. 

7. Place 5-foot battens at 30-foot intervals to 
maintain fence wire spacing (if needed), 

8. Connect the’bottom, third end top wires to the 
positive (+) post of a weil-grounded, low- 
impedance fence charger, ~ 

. Connect the second and fourth wires from the 
top cirecily to the ground rod. 


\O 


tensicn springs and 
in-tine strainers 
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Fiqure 6. Slanted seven-wire fence. 


Other High Tensile Fences 

Fiigh tensile fence systems have been devel- 
Oped that take advantage of a deer’s limited ability 
to jucge three-dimensional barriers. One example 
of these systems is the slanted seven-wire fence 
ceveloped by Cary Arooretum in Millbrook, NY 
(McAninch etal., 1983)(Ficure 6). Itresembles the 
vertical tence, but it is slanted to a thirty to forty-five 
Cegree angle. Another, less expensive fence of this 
type is the New Hampshire three-wire fence (Cra- 
ven and Hygnstrom, 1986) chatconsists of two sets 
of fence lines set 36" apart (Figure 7). The outer 
fence line holds two wires at 12-15 inches and 36- 
43 inches from the ground, while the inner fence 
mas one line at 25-30 inches from the ground. 
Additional! lines can be added to buth fence lines for 
increased effectiveness. 


Crop side 


Cross-section 


General Recommendations 


® 


Ao 


Establish fence and charge it before planting 
any crop. 
Use fiberglass or treated wocd posts. 
Get lightning arrestors to protect chargers. 
Purchase fence chargers of high quality which 
are approved oy Underwriters Laboratories MoD)s 
Gates should be electrified and well-insulated. 
Depending on the type of fence installed, gates 
can range from a single strand of electritied 
ire with gate handles to electrified panels. 
Electric fences should not be installed along 
fencerows or old fences that deer can jump. 
At least ten feet should be clear of brush or 
other obstacles on the outside of the fence, so 
that the deer are walking when they encounter 
the electric fence. 
Install the grounding systems and fence charger 
before constructing the fence. While the fence is 
not being worked on, energize completed parts 
to begin protecting the area. 
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should slide freely through i:ilators on 
‘he lence posts. The fence needs 1 be flexible 
to resist deer hits and accommodate expansion 
and contraction during temperature changes. 
Attach warning signs to the fence at 300-foot 
intervals or less. 

* Keep the fence charger on continuously. 


Deer fences should be considered as one avail- 
able tool used to reduce deer browse damage ona 


crop. Fencing will be most effective when coupled 
with: 


* legal hunting to reduce local population densities, 


habitat modification to reduce the attractiveness 
of the area to deer, 

when possible, selection of plant species less 
preferred as deer foods, and 

Provision of a more preferable Geer food in an 
area away from the planting being protected. 
Providing food may work if the supplemental focd 
is only supplied for a short period of time when 


Gamage is most likely (be aware that offering 


supplemental food may actually attract deer to the 
area, and supplying it over a long period of time 
might allow a higher density of deer to exist than 
would naturally occur) 


ea a 


Suppliers 


Most of these materials are readily available and 
may be obtained from contacting your local farm 


, 


supply cealer, 


For additional information or professional 
advice: 


County Extension Agent 
(See your local telepnone directory to contac: 
your county agent) 


IDNR Division of Fish ard Wildlife, 
District Wildlife Biologist 

€02 W. Washington St., Roam W273 
Indianapolis, IN 46204 
(317)232-4080 


USDA-APHIS Animal Damage Control 
Entomology Hail, Room Bi4 


West Lafayette, IN 47907-1158 
(317)494-6229 


This publication is partially funded by: 
Indiana Department of Natrual Resources, 
Division of Forestry, through a commit- 

ment to Forest Stewardship in Indiana. 
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IMPACTS OF PRONGHORN GRAZING ON 


WINTER WHEAT IN COLORADO 


STEPHEN C. TORBIT,' Department of Fishery and Wildlife Biology, Colorado State University, Fort Collins, CO 80523 

R. BRUCE GILL, Colorado Division of Wildlife. Research Center, 317 W. Prospect, Fort Collins, CO 80526 

A. WILLIAM ALLDREDGE, Department of Fishery and Wildlife Biology, Colorado State University, Fort Collins, CO 80523 
JAMES C. LIEWER,? Department of Fishery and Wildlife Biology, Colorado State University, Fort Collins, CO 30523 


Abstract: Wheat growers in Colorado believe pronghorns (-ntilocapra americana) grazing on winter wheat 


(Triticum aestivum) reduce wheat yields. Thus, we investigated the 
wheat yields to evaluate effects. Free-ranging pronghorns used 


effects of pronghorn grazing on winter 
wheat fields from November through April, 


but abandoned them by early Mav. Pronghorns appeared to use green winter wheat forage when its nutritional 
value exceeded that of native forages. Forage quality of winter wheat forage was high autumn through 


spring (Oct-May) when nutrition of native forage was low. Pronghorns abandoned winter wheat fields in 
mid-late spring apparently at a time when nutritional value of native forages was increasing and wheat 
forage was decreasing. Captive, hand-reared pronghorns were grazed in pastures to impose 3 distinct grazing 
treatments (early winter, late winter, and all winter) throughout the period when free-ranging pronghorns 
occupied winter wheat fields. Although pronghorns removed measurable amounts of green wheat, this removal 
did not reduce (P = 0.19) grain vields. We believe nutritional dynamics of winter wheat and native forages 
induce a grazing pattern that shifts pronghorn use from wheat fields to native pastures before winter wheat 
is vulnerable to grazing damage. Our data suggest reductions in pronghorn populations to alleviate perceived 


wheat damage are unnecessarv. 


J. WILDL. MANAGE. 57(1):173-181 
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Depredation of agricultural crops by ungu- 
lates can be a significant problem in the western 
United States. In some areas in Colorado, prong- 
horn population densities have been held below 
maximum sustained vield densities to obviate 
presumed damage to winter wheat. Over the 
past decade, this problem has increased as ad- 
ditional prairie grasslands and shrublands have 
been converted to winter wheat. In Colorado, 
native grasslands in excess of 200,000 ha have 
been converted to winter wheat, and approxi- 


' Present address: U.S. Fish and Wildlife Service, 
Enhancement/Endangered Species Section, P.O. Box 
25486. Denver Federal Center, Denver, CO 80225. 

> Present address: Colorado Division of Wildlife. 
P.O. Box 1299, Kremmling, CO 80459. 
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mately 75% of Colorado pronghorns reside in 
wheat-growing areas. Damage allegedly results 
from direct foraging removals; soil trampling, 
compaction, and accelerated erosion; uprooting 
of newly-emerged plants; and spread of noxious 
weeds. 

Although pronghorns use winter wheat as for- 
age wherever distributions of pronghorns and 
wheat overlap (Cole and Wilkins 1958, Tileston 
and Yeager 1962), no studies have demonstrated 
reductions in grain yields due to pronghorn 
grazing. Despite this lack of evidence, wheat 
growers generally believe pronghorn use reduc- 
es yields. Thus, we conducted studies during 
1984-86 to investigate relationships between 
pronghorn grazing and wheat damage. Specif- 
ically, we characterized seasonal patterns of 
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pronghorn use of winter wheat fields, identified 
attributes of winter wheat that seemed to relate 
to pronghorn seasonal use patterns, and related 
pronghorn seasonal habitat use to grain yields. 

This research was supported by Colorado State 
University’s Agricultural Experiment Station 
under Contract No. Colo. 0354 and Colorado 
Division of Wildlife’s Federal Aid Projects FW- 
26-P and W-153-R. We thank the following in- 
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Bredehoft, L. H. Carpenter, Centennial Farms, 
R. D. Deblinger, T. J. Deliberto, H. S. Denson, 
J. D. Depperschmidt, J. Fiscus, L. Fritch, K. 
Geiger, J. P. Graham, K. Harping, D. G. Hewitt, 
R. L. Hernbrode, S. Mazzone, S. A. Mce- 
Coullough, C. Munger, J. F. Peterson, J. Profera, 
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ley, S. F. Steinert, M. L. Stevens, S$. Thorne, BR. 
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students from the Department of Fishery and 
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STUDY AREAS 


We established 2 study areas in eastern Col- 
orado where perceived pronghorn damage to 
winter wheat was controversial. Area 1 consisted 
of 1,820 km? in Weld and Morgan counties and 
area 2 consisted of 3,890 km? in Elbert, El Paso, 
and Lincoln Counties (Fig. 1). Extensive aerial 
surveys of seasonal pronghorn habitat use were 
conducted over both areas. Intensive investi- 
gations of effects of pronghorn grazing on win- 
ter wheat yields were conducted on the north- 
central portion of area 1. 

Both areas lie in the rain shadow of the Rocky 
Mountains, are semi-arid, and are dominated 
by short-grass prairie vegetation. Prominent 
grasses include blue grama (Bouteloua gracilis), 
buffalo grass (Buchloe dactyloides), and western 
wheatgrass (Agropyron smithii). Characteristic 
forbs include fringed sage (Artemisia frigida), 
scarlet globemallow (Sphaeralcea coccinea), and 
scurfpea (Psoralea tenuiflora). Shrub species in- 
clude rubber rabbitbrush (Chrysothamnus nau- 
seosus), fourwing saltbush (Atriplex canescens), 
and broom snakeweed (Cutierrezia surothrae) 
(Klipple and Costello 1960, Jameson 1969). 

Annual precipitation varies between 25 and 
35 em, approximately 75% of which occurs as 
thundershowers from April through September; 
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the remainder falling as snow. Alternating pe- 
triods of subzero and above freezing tempera- 
tures coupled with wind kept the study areas 
snowfree much of the winter. 

Loamy soils predominated on both study ar- 
eas. Soil texture varied from sandy loams on 
upland sites to clay loams of alluvial outwashes. 
Soil pH was generally slightly alkaline but var- 
ied with water table depth. Predominate land 
uses were cattle ranching and dryland winter 
wheat farming. 


METHODS 


Nutritional Characteristics of 
Winter Wheat 


We collected green wheat samples from mid- 
November 1984 through mid-June 1985 and 
from mid-October 1985 through mid-June 1986 
to monitor trends in winter wheat nutritional 
characteristics. Green wheat samples were col- 
lected from an experimental wheat field on the 
intensive study unit where we conducted con- 
trolled grazing experiments. Approximately 200 
g (dry mass) of material was collected each 
month from a minimum of 100 wheat tillers. 


- Samples were analyzed for crude protein (CP) 


according to the methods described by Horo- 
witz (1980) and cell wall constituents (CWC) 
by the method of Goering and Van Soest (1971). 


Habitat Use 


We established 8 north-south transects within 
each study area to monitor seasonal changes in 
habitat use. Average transect length was 34 km 
in the northern area and 74 km in the southern 
area. Transects were surveyed monthly from 
February through May 1984 and November 
1984 through May 1985. Prongkorns were ob- 
served from an elevation of 100 m above the 
ground surface and an airspeed of 160 km. The 
same transects were flown each vear. Two ob- 
servers surveyed opposite halves of the transect 
and recorded pronghorn numbers and the hab- 
itat type in which pronghorns were first ob- 
served. 

We also monitored use of wheat fields bv 
individual pronghorns in the intensive study unit 
to determine dates when pronghorns ceased us- 
ing wheat Gelds in late spring. Five pronghorns 
(4 males and 1 female) were captured and fitted 
with radio transmitters during January-Feb- 
ruary 1984, and an additional 14 (4 males and 
10 females) were fitted with radio transmitters 
in February 1985. Each radio-collared prong- 
horn was located at least once/month from Oc- 
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tober 1984 through May 1985 and October 1985 
through May 1986. 


Grazing Effects 


We investigated the effects of pronghorn 
grazing on wheat production with a controlled 
grazing study. We constructed a temporary 7.3- 
ha enclosure on established wheat fields during 
each of the growing seasons of 1984-85 and 
1985-86. Enclosures were within 0.4 km of each 
other and were located approximately 12 km 
southeast of Briggsdale, Colorado (Fig. 1). En- 
closed wheat fields were planted with a hard 
red winter wheat (Baca variety), at an effective 
seeding rate of 35.8 kg/ha. In June, fields were 
treated with anhydrous ammonia and liquid 
phosphorous fertilizer at 39.2 kg N/ha and 13.4 
kg P/ha, respectively. Soil type, grain variety, 
and farming practices were typical for the area. 

We confined hand-reared pronghorns to 
fenced winter wheat pastures to impose the fol- 
lowing grazing treatments: (1) early grazing to 
simulate pronghorn use during late autumn til- 
lering and winter dormancy stages of winter 
wheat growth (late Nov-early Mar); (2) late 
grazing to simulate use during the period from 
resurgent spring growth to the mid-jointing phe- 
nological stage (early Mar-early May); and (3) 
continuous grazing to simulate grazing over the 
entire autumn-winter-spring growth period. 
Specific grazing dates were established accord- 
ing to phenological stages rather than by cal- 
endar date to make between-year contrasts com- 
parable (Dunphy et al. 1982). We compared 
wheat responses on grazed pastures with un- 
grazed controls. Each grazing treatment, in- 
cluding controls, was replicated 3 times and ran- 
domly assigned to | of 12 0.6-ha pastures. 

We repeated the grazing experiment during 
the winters of 1984-85 and 1985-86, using an 
independent, re-randomization of treatment as- 
signment to pastures the second winter. In 1984— 
85 early, late, and continuous treatments re- 
ceived 115, 57, and 172 consecutive days use, 
respectively. In 1985-86, pronghorns were 
placed in pastures on 22 November 1985, but 
severe weather and deep, persisting snow pro- 
tected much of the wheat from grazing effects 
until 8 January 1986. This reduced effective 
treatments to 69, 54, and 126 consecutive days 
use for the early, late, and continuous grazing 
treatments, respectively. 

Each winter, we randomly reallocated prong- 
horns from early grazing treatments to late graz- 
ing treatments to ensure that pronghorns as- 
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Fig. 1. 
orado, 1984-86. Arrows indicate locations and flight directions 
of habitat use sampling transects. 


Pronghorn winter wheat study areas in eastern Cal- 


signed to early and late grazing treatments 
effectively foraged on winter wheat for the same 
time periods as those assigned to continuous 
grazing treatments. Water and windbreaks were 
provided for animals in each pasture throughout 
the grazing treatment. Supplemental feed (Ba- 
ker and Hobbs 1985) was offered at a rate of 
600 g/animal per day only when pasture con- 
ditions precluded adequate forage intake. Thus, 
pronghorns in continuous grazing treatments 
were supplemented from 20 January to 9 March 
1985, and all pronghorns were supplemented 
from 22 November 1985 to 7 January 1986. 
We determined grazing effects on green wheat 
biomass by estimating biomass vields periodi- 
cally during the growing season from 24 plots 
(0.186 m?*) located at random in each pasture. 
We used double sampling techniques (Pechanic 
and Pickford 1937) to avoid confounding clip- 
ping effects with grazing effects. A large sample 
(n = 1,728) was obtained by ocularly estimating 
biomass. This large sample was corrected to 
clipped masses by regressing a small sample of 
clipped masses (n = 160) against its own ocular 
estimate. We obtained the small sample of paired 
clipped and ocular estimates on 10 plots adja- 
cent to each pasture. Clipped samples were air 
dried, and their masses determined to the near- 
est 0.0001 g. We omitted areas within 2 m of 
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fences from biomass and grain yield sampling 
because they were used to access pastures for 
measurements and because pronghorns paced 
fence lines. 

Individual pastures were harvested entirely 
with a combine in mid-July, and total grain 
yield from each pasture was augured into a scale 
wagon and its mass determined. Random sam- 
ples of grain from each pasture were analyzed 
for moisture content, and total grain vield was 
converted to kg/ha using a standardized 10% 
moisture content. 


Statistical Analyses 


We described patterns of CP and CWC con- 
centrations in monthly samples of winter wheat, 
and patterns of habitat use by pronghorns em- 
pirically by fitting curves to observed data with 
a time series analysis (Fourier analysis: Bloom- 
field 1976). After fitting an overall model using 
SAS regression procedures (SAS Inst. Inc. 1988), 
higher order terms were deleted in a stepwise 
fashion until only significant (P = 0.05) terms 
remained in the model. Relationships between 
nutritional characteristics of wheat and prong- 
horn habitat use were examined with multiple 
regression analvses using the SAS regression pro- 
cedures. 

We assumed the relationship between esti- 
mated and clipped values was the same for plots 
within each pasture as for those we derived ad- 
jacent to that pasture (Kufeld 1983). Effects of 
grazing treatments on biomass were log trans- 
formed and analyzed with the SAS general lin- 
ear models procedure (SAS Inst. Inc. 1988). Sep- 
arate yearly differences in grain yield among 
treatments were performed with l-way ANO- 
VA. Two-way ANOVA was used where data 
from both years were combined, thereby sep- 
arating grain yield differences due to effects of 
grazing and years. Dunnet’s procedure (Steel 
and Torrie 1960) was used to test for differences 
(P = 0.05) between individual grazing treat- 
ments and controls within years and for both 
years combined. 


RESULTS 


Nutritional Characteristics of 
Winter Wheat 


CP concentration in wheat samples varied 
nonlinearly across months. CP increased grad- 
ually from November through January, in- 
creased rapidly during January through March 
and decreased almost linearly from April to June 
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(Fig. 2A). The overall model accounted for 84.1% 
(R*) of the variation in CP (P < 0.001) for the 
combined years’ data set (n = 16). CP concen- 
trations in 1985-86 paralleled those of 1984-85 
but were lower (P = 0.027) throughout the sam- 
pling period. In 1984-85, estimated values of 
CP declined from 17-25% (95% CL) in May to 
53-10% in June. In 1985-86, estimated values of 
CP declined from 13-19% in May to 1-15% in 
June. 

Monthly changes in CWC concentration also 
varied nonlinearly throughout the growing sea- 
son (R? = 0.629; P = 0.048; n = 16). There was 
an apparent dip in CWC between November 
and December followed by an apparent increase 
in January. We realize our model does not ft 
these initial points well. We could have obtained 
a better fit by adding more higher order terms, 
but we did not have a good biological basis to 
include additional terms. CWC increased in a 
near linear fashion from January-June (Fig. 2B). 
Unlike CP concentrations, CWC did not differ 
(P = 0.724) between years. Predicted values of 
CWC from May and June samples exceeded 
50% (May = 48-60%; June = 30-64%; 95% CL). 


Habitat Use 


We conducted 20 aerial flights during a 10 
month period from February to Mav 1984 and 
November to April 1985 to observe pronghorn 
distributions by habitat type. During this period, 
we observed 6,638 pronghorns. The majority 
(52.1%) were observed on wheat stubble or green 
wheat fields, 47.0% were observed on grasslands, 
and 0.9% were observed on other cropland hab- 
itats. Of 3,462 pronghorns observed on wheat 
field habitats, 83.0% were seen on green wheat 
fields. 

Relatively few pronghorns were observed 
along aerial transects in December and January. 
An unusually severe early winter snowstorm 
probably caused a temporary migration from 
the extensive study area. Nearly 30 cm of snow 
fell between 13 December 1984 and 13 January 
1985. Average daily temperatures during both 
months were —3 to —6 C. As a result, a 15- to 
30-cm snowpack covered much of the area from 
mid-December through mid-January. 

Pronghorn use of total wheat field habitats 
(stubble fields + green wheat fields) was non- 
linear (R? = 0.736; P = 0.003; n = 9). The fitted 
curve suggested increasing pronghorn use from 
October-January and decreasing use thereafter 
until wheat felds were abandoned in late April- 
early May (Fig. 3A). The pattern of green wheat 
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Fig. 2. Seasonal trend in crude protein content (A) and cell 
wail constituents (B) of winter wheat samples from Weld Coun- 
ty, Colorado, 1984-86. 


field use was similar but more variable (R? = 
0.540; P = 0.024; n = 9) (Fig. 3B). Seasonal 
patterns of winter wheat CP and CWC were 
generally similar to patterns of wheat field use 
by pronghorns. Despite this general similarity, 
a multiple regression model including CP, CWC, 
their interactions, and temperature failed to yield 
a significant multiple correlation coefficient (R? 
= 0.699, P = 0.218). 

Wheat field use by radio-collared pronghorns 
was compatible with use patterns inferred from 
the fitted curves. Radio-collared pronghorns did 
not occupy wheat fields before November (Ta- 
ble 1). By 10 November 19835, all 16 radio-col- 
lared pronghorns had begun foraging in green 
wheat fields. 

In 1984, all 5 radio-collared pronghorns aban- 
doned wheat fields in early May. In 1985, radio- 
collared adult males emigrated from wheat fields 
to summer ranges on or before 19 March. Radio- 
collared females abandoned wheat fields for the 
season by 19 April. In 1986, radio-collared 
pronghorns began to disperse from wheat fields 
to grasslands by March. No radio-collared 
pronghorns were observed on wheat fields after 
12 May 1986. 
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Fig. 3. Seasonal use of stubble and green wheat fields (A) 
and green wheat fields (B) by pronghorns in eastern Colorado, 
1984-86. 


Grazing Effects 


The relationship between ocular estimates and 
clipped samples of wheat biomass was linear (r? 
= 0.960; P < 0.001; n = 160). Thus, clipped 
masses were accurately predicted from ocularly 
estimated masses. 

It was possible to group pastures into com- 
parable grazed and ungrazed treatments prior 
to 18 March of each year because grazing in the 
late grazed treatments had not commenced. 
Thus, the control and late grazed pastures were 
ungrazed before 18 March. In 1984-85, biomass 
on grazed (early + continuous) and ungrazed 
(control + late) pastures did not differ (P > 
0.05) from 19 November through 15 January 
(Table 2). By 28 February, grazing had reduced 
(P = 0.0005) biomass to about 24% of ungrazed 
biomass. By 18 March, biomass on grazed pas- 
tures was approximately 50% of ungrazed bio- 
mass (P = 0.048). However, by 1 May 1985 
grazing effects on wheat biomass could no lon- 
ger be detected (P = 0.212). Wheat growth gen- 
erally was slower in 1985-86 than in 1984-85. 
On 28 February 1985, mean wheat biomass on 
the control pastures averaged 19.1 g/m? com- 
pared with 0.5 g/m? for control pastures on 1 
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Table 1. Utilization of winter wheat fields by radio-collared pronghorns, northeastern Colorado, 1983-86. 


Field season 


Winter 1983-84 e 
Winter 1984-85 18 Nov 1984 
3 
10 Nov 1985 

16 


Winter 1985-86 


Date of initial occupancy 


Date of last occupaney Total number of days 


1 May 1984 = 
5" 
18 Apr 1985 151 
Mii 
12 May 1986 183 
16 


—_——--eoO———— eee 


> Pronghorns were not equipped with radio collars until January 1984. 


> Number of radio-collared pronghorns. 


March 1986 (P < 0.005). However, no grazing 
effects on biomass were detectable during any 
grazing period throughout 1985-86. Differences 
between biomass of grazed and ungrazed pas- 
tures approached significance (P = 0.089) on 4 
February 1986, but diminished thereafter. 
There was a tendency for all grazing treat- 
ments to reduce grain yields compared to the 
ungrazed controls but those differences were not 
significant (1985: F = 0.22, 3 df, P = 0.88; and 
1986: F = 2.59, 3 df, P = 0.13) (Table 3). Av- 
erage grain vields across all treatments were 
approximately 27% greater (P < 0.0019) in 1986 
than 1985. However, there were no significant 
year X treatment interactions (P = 0.29) on 
grain yields, therefore data for both years were 
combined to test overall for grazing effects. 
Again, grain yields from grazed pastures did not 
ditfer (P = 0.17) from controls. However, tests 


for grazing treatment effects were somewhat 
insensitive because variability was high among 
replicates within all treatments. For example, 
in 1984, it would have required a 36% decrease 
in grain yields on grazed plots before they dif- 
fered significantly (P = 0.05) from controls. In 
1985, significant grazing effects on grain yields 
would not have been apparent until they de- 
clined by 32%, and a 21% decrease would have 
been required to detect a significant difference 
from the combined data. 

We believe our data emphasize 3 key points. 
First, pronghorns used winter wheat habitats 
readily from December through April, but then 
abandoned wheat fields for native prairie hab- 
itats in late April to early May. Second, winter 
wheat is an excellent winter food for pronghorns 
because it is high in CP and low in CWC 
throughout the tillering phase of wheat phe- 


Table 2. Effects of pronghorn grazing treatments on green wheat biomass (g/m?)* from enclosed pastures, Weld County, 


Colorado, 1984—86. 


re 


Grazing Treatment® 


Control Early Late Continuous 
Sampling ee : en ee 
date z SE z SE z SE SE 
1984-85 
19 Nov 16.4A° 10.7 28.5A 10.4 1L.SA 7.8 14.3A 9.7 
15 Jan 22.34 [SSyS 14.54 10.3 17.3Aa [28 9.4A 5.8 
28 Feb 19.1B 12.6 4.34 3.1 ITA 8.1 3.4A 2.8 
18 Mar 16.1B 10.5 8.7A 4.3 9.8B Tk 3.1lA 3.5 
8 Apr 24.0A 14.3 21.5A 10.7 TX 10.6 123A 7.0 
1 Mav 45.0A Os 44.94 19.6 40.1A 20.9 29.8A JSPs) 
1985-86 
4 Feb 0.9A 0.6 0.64 0.4 2.3A 13 pF 0.9 
1 Mar 0.5A 0.3 0.3A 0.1 0.6A 0.6 0.5A 0.3 
16 Mar 3.5A 23 LSA 0.8 4.7A 3.2 2.8A hall 
1 Apr 8.0A a4 5.54 8.7 8.3 5.4 LFA 3.9 
22 Apr 17.9A 9.5 10.9A el 2A 13.2 Lo SA Le 
12 Mav 45.0A 65.7 LA 56.9 LLL.OA 50.3 79.0A 56.4 


+ Green wheat yields estimated from 24 0.186-m= plots per sampling period per grazing treatment. 
bn = 3 replicates for each treatment: duration (days) of treatment: 1984-35 = control (0), early (115), late (37), continuous (172), 1985-86 = control 


(0), early (69), late (54), continuous (125), 


Biomass estimates within each sampling period followed by the same letter did not differ (P = 0.05); SAS general linear models l-way ANOVA 


subset of repeated measures ANOVA. 
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nology. However, the forage quality of winter 
wheat declined rapidly from the end of April 
until harvest (see also Fig. 1 Grunes et al. 1984). 
Third, despite the intensive grazing pressure we 
imposed in our experiments (equivalent to 166 
pronghorn/km? confined exclusively to winter 
wheat 24 hr/day for the duration of each graz- 
ing treatment), we could not detect treatment 
effects on grain yields. 


DISCUSSION 


The relationships between seasonal use of 
wheat fields and seasonal trends in forage qual- 
ity of wheat are equivocal: however, our mea- 
sure of wheat use was made at a single point in 
time, usually in mid-morning when light was 
optimal for observing pronghorns. This sam- 
pling strategy would have underestimated wheat 
use by pronghorns feeding in the crepuscular 
hours and bedding in grassland habitats during 
the day. It is also likely that pronghorns respond 
to thresholds in forage quality rather than to a 
quality continuum. Thus, bevond the threshold, 
pronghorn use may be relatively constant even 
though trends in CP and CWC may continue 
upward. 

Despite the lack of significant relationships 
between our measure of pronghorn use and 
wheat forage quality, we suspect a causal re- 
lationship exists. Circumstantial evidence from 
other studies supports this premise. Similar pat- 
terns of wheat use were inferred by Hoover et 
al. (1959) who analyzed pronghorn rumen sam- 
ples to evaluate the seasonal contribution of 
wheat to pronghorn diets in eastern Colorado. 
They found no wheat in rumens collected dur- 
ing October and May, whereas wheat was found 
in over 75% of the rumens examined during the 
period November-April. They concluded “... 
it is evident that utilization of wheat by antelope 

is confined to the months of November through 
~ April” (Hoover et al. 1959:61). In Montana, Cole 
and Wilkins (1958:32) reported winter wheat 
use by pronghorns was “relatively heavy” from 
November 1 to March 3, “relatively light” dur- 
ing April, June, and October, and “relatively 
minor’ during May, July, August, and Septem- 
ber. Hepworth (1970:8) concluded that prong- 
horns in northwestern Nebraska “out of neces- 
sity utilized the winter wheat until such time as 
tender forbs and browse became available in 
the nearby short grass prairies.” 

Diet quality of pronghorns grazing shortgrass 
prairie habitats of northeastern Colorado varied 
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Table 3. Grazing effects on wheat yields from enclosed pas- 


tures grazed by pronghorns, northern Weld County, Colorado, 
1984-86. 


eee 


Grain vield (kg/ha) 


Grazing 
Grazing duration Difference 
treatment (days) a from control 
1984-85 
Control 0 2138" 
Early 115 1,982 —Nbete) 
(—931-619)« 
Late Si 2,158 20 
(—755-796) 
Continuous Mig 2,008 130 
(-—905-645) 
1985-36 
Control 0 2,970 
Early 69 2.820 ~180 
(—1,095-795) 
Late 54 2,610 —360 
(-—1,305-585) 
Continuous 126 2,114 —856 
(—1,801-90) 


4n = 3 replicates’ grazing treatment. 

> No treatment effects were detectable (P = 0.05) within vears (1-way 
ANOVA) or between years (2-way ANOVA). 

© 95% confidence limits. 


inversely with forage quality patterns we ob- 
served in winter wheat (Schwartz et al. 1977). 
Protein content cycled from highs of about 20% 
in April and May to lows of about 7% in January. 
For the period October-March, CP of our win- 
ter wheat samples exceeded the native forage 
values reported by Schwartz et al. (1977), but 
from May until July (when wheat is harvested) 
native forages were superior sources of dietary 
protein. Similarly, native forage diets of prong- 
horns were high in CWC (<50%) October 
through March (Schwartz et al. 1977), but de- 
clined with spring regrowth. In contrast, CWC 
of winter wheat is low (<40%) November 
through April (Horn 1984). Pronghorns pref- 
erentially select forages that are relatively high 
in CP and CWC (Schwartz and Ellis 1981; Krue- 
ger 1986) and, thus, would be expected to select 
habitats where forages are highest in CP and 
Gwe. 

These nutritional relationships should persist 
across a wide range of environmental condi- 
tions. Forage species of the shortgrass prairie in 
northeastern Colorado normally begin spring 
regrowth in early April. Cool season species ini- 
tiate growth earliest, followed by warm season 
species. In combination, the shortgrass prairie 
community of northeastern Colorado produces 
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potentially nutritious green forage from April 
through September (Dickenson and Dodd 1976). 
Moreover, metabolic rates of both native prairie 
forages and winter wheat are affected by the 
same major environmental variables: irradi- 
ance, temperature, nitrogen supply, and water 
stress (Tenhunen et al. 1976a,b; Van Soest 1982; 
Woledge and Parsons 1986). Consequently, en- 
vironment should affect growth of both winter 
wheat and native prairie forages similarly, and 
their comparative nutritional patterns should re- 
main synchronous even though calendar dates 
may vary. 

Several studies indicate that wheat plants can 
be grazed without impacting wheat yields if 
grazing is terminated before the plants reach a 
vulnerable stage of development. Winter wheat 
produces vegetation biomass far exceeding that 
which is optimal for maximum grain production 
during the period between seedling establish- 
ment and early jointing (Fischer and Kahn 1966, 
Puckeridge and Donald 1967, Bremmer 1969, 
Darwinkle 1980). Cattle grazing during this pe- 
riod apparently does not depress grain vields 
(Christiansen 1985), but does result in significant 
cattle weight gain (Dunphy et al. 1982). Later, 
as nutrients are relocated from stems and leaves 
to the developing grain head, forage quality of 
the vegetative portions declines (Spiertz 1977, 
Porter 1984, Weir et al. 1984). 

We believe that pronghorn naturally abandon 
winter wheat fields for native prairies before 
winter wheat becomes vulnerable to grazing 
damage. We suggest the concurrence of native 
forage regrowth and declining forage quality of 
winter wheat plants results in abandonment of 
wheat fields by pronghorns just before wheat 
becomes vulnerable to grazing damage. If we 
are correct, pronghorns minimize grazing im- 
pacts while maximizing nutritional intake. 
Viewed from an energetics perspective, winter 
wheat fields in juxtaposition to native grasslands 
may provide a nutritionally superior habitat for 
pronghorns compared to either habitat alone. 

Even intense grazing pressure by pronghorns 
during this window of grazing opportunity ap- 
parently does not effect subsequent grain yields. 
Equivalent animal density on our experimental 
pastures approached 166 pronghorns/km:?, 
whereas observed winter densities of prong- 
horns in eastern Colorado approximates 2 
pronghorn/km? (Pojar 1984). Also, in our study 
we confined pronghorns to winter wheat 24 
hours/day for the duration of the treatment; 
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whereas wild pronghorns forage on wheat fields 
only part of each day (Hepworth 1970). Given 
the severity of our grazing treatments in relation 
to natural conditions. we conclude that if prong- 
horn grazing from October to May does affect 
grain vields, those effects are minor compared 
with the much larger effects of environmental 
variation. 


MANAGEMENT IMPLICATIONS 


In eastern Colorado, pronghorn numbers have 
been lowered by management intervention in 
part because wheat growers believe pronghorn 
use of wheat fields reduces grain yields. For 
example, in the Hugo area pronghorn numbers 
were reduced by about 50-35% from 1981 
through 1983 by a combination of intensive hunts 
and trapping removals (Pojar 1984). However, 
wheat fields in the southern Great Plains fre- 
quently are grazed with domestic livestock in 
winter with no reductions in grain vields (Wash- 
ko 1947, Dunphy et al. 1982). This apparent 
contradiction is explicable only if pronghorns 
somehow graze wheat differently than domestic 
livestock. Our studies suggest this is not the case; 
pronghorn grazing and grain production appear 
to be compatible. 

Our inferences should be tested further with 
controlled studies of the timing of wheat use by 
pronghorns in relation to wheat plant phenol- 
ogy. If additional studies support our findings, 
wildlife agencies should reevaluate managing 
pronghorn populations at low densities to reduce 
grazing damage to winter wheat. Extension ef- 
forts then should focus on educating wheat 
growers that the same landscape can yield dual 
crops of wheat and pronghorns. Wheat growers 
could profit from both grain and pronghorn 
hunting access fees. 
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EFFECTS OF BROWSING BY WHITE-TAILED DEER ON 
YIELDS OF SOYBEANS 


RUSSELL L. GARRISON, ' Georgia Cooperative Wildlife Research Unit, School of Forest Resources, 


University of Georgia, Athens, GA 30602 


JAMES C. LEWIS,° Georgia Cooperative Wildlife Research Unit, School of Forest Resources, 


University of Georgia, Athens, GA 30602 


White-tailed deer (Odocoileus virginianus) 
damage soybeans in the southeastern United 
States (Moore and Folk 1978, Garrison 1984) 
and elsewhere. However, only DeCalesta and 
Schwendeman (1978) have studied the effect 
of browsing on bean yield. We (1) identified 
the degree of browsing that sovbeans can with- 
stand without affecting production, (2) eval- 
uated deer browsing on fields in northern 
Georgia, and (3) provided guidelines for bi- 
ologists evaluating depredation complaints. 


METHODS 


Simulated Depredations 


Deer damage to soybeans occurs early in plant growth 
(Flyger and Thoerig 1965, DeCalesta and Schwende- 
man 1978), so we limited defoliation studies to young 


' Present address: Rock Eagle 4-H Center, 350 Rock 
Eagle Road N.W., Eatonton, GA 31024. 

* Present address: U.S. Fish and Wildlife Service, 
P.O. Box 1306, Albuquerque, NM 87103. 


growth stages. Vegetative stages included emergence 
(VE, requiring 10 days), cotyledon (VC, 5 days), and 
fully developed leaves at the unifoliate nodes (V1, 5 
days) (Fehr and Caviness 1977). Trifoliate leaves de- 
velop at V2 (requiring 5 days), and subsequent stages 
are numbered to Vn as other trifoliate leaves develop. 

Soybeans of the Wright variety (mature in mid-Oct) 
were planted in May 1983 in 2 fields on the University 
of Georgia Plant Science Farm. The Bragg variety was 
planted in May 1984 in 1 field on a private farm in 
northern Georgia. Herbicides were applied to control 
weeds. Fields were irrigated twice in 1983 but were 
not watered in 1984. Randomly selected study plots 
(n = 160 in 1983 and 264 in 1984) consisted of 3 rows 
3 m long and 1 m apart. Beans were harvested from 
the center row. 

Soybeans were defoliated in 1983 during stages V2 
through V6. Treatments included removal of (1) 1 leaf- 
let/trifoliate leaf (33% defoliation), (2) 2 leatlets/leaf 
(67% defoliation), (3) 3 leaflets/leaf (100% defoliation), 
and (4) experimental controls (0% defoliation). Treat- 
ments also included defoliating individual plants twice, 
first in stages V2-V6 and a 33% defoliation 5 weeks 
later. 

The experiment was a 5-factor factorial laid out in 
a randomized complete block design with 2 blocks in 
each of 2 fields. The factors were (1) time of treatment 
initiation (5 levels—V2 through V6), (2) initial defoli- 
ations (+ levels—0O, 33, 67, or 100% defoliation), (3) 
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Table 1. Significance of sources of variation, by experiment, for simulated deer browsing on soybeans, University 


of Georgia Plant Science Farm, Athens, 1983 and 1984. 


XN 


E 


Aperiment 
Source 


df SS Fi P 


Leaf browsing—1983*" 


Growth stage at defoliation 

Initial defoliation (0, 33, 67, or 100%) 
Repeat defoliation (0 or 33%) 

Field 


Error 


~ Leaf and terminal bud browsing—1983 


Growth stage at defoliation 
Treatment (defoliation and terminal bud removal) 
Field 


Error 


Leaf and terminal bud browsing—1984 


Growth stage at defoliation 
Degree of defoliation 
Terminal bud, Phase 1 
Terminal bud, Phase 2 
Error 


* Interactions are not included in the table. 


subsequent defoliation (2 levels—O or 33%), (4) repli- 
cations within field (2 levels), and (5) areas or fields (2 
levels). 

In another 1983 experiment treatments included a 
control, removal of the terminal bud only, or removal 
of the terminal bud and 33, 67, or 100% defoliation. 
The experiment was a 3-factor factorial laid out in a 
randomized complete block design. The factors were 
(1) time of initiation (3 levels—V2, V5, or V7), (2) 
treatment (5 levels, extent of defoliation and terminal 
bud removal), and (3) blocks consisting of the 2 fields 
(2 levels). 

Treatments in 1984 were limited to the V2, V3, and 
V4 plant stages. Plants were defoliated at 0, 33, 67, or 
100%. When the defoliated plants put out new leaves 
they were again defoliated. The 11 treatment combi- 
nations (% defoliation) were 0-0, 0-33, 0-67, 0-100, 
33-0, 33-50, 33-100, 67-0, 67-100, 100-0, and 100- 
100. Terminal buds were removed in both defoliations. 

The experiment was a 5-factor factorial laid out in 
a randomized complete block design. The 5 factors 
were (1) treatment initiation (3 levels—V2, V3, or V4), 
(2) treatments (11 levels), (3) removal of terminal buds 
at the first defoliation (2 levels—yes or no), (4) removal 
of terminal buds at the second defoliation (2 levels— 
yes or no), and (5) replication of each treatment (2 
levels). 


Natural Depredations 


We evaluated deer damage to 5 soybean fields in 
northern Georgia in 1983. In 3 fields the owners had 
been issued deer control permits in prior years. The 


a 


4 167,834.15 Pell 0.0868 
3 334,332.59 3.61 0.0016 
1 1,313.05 0.07 0.7977 
1 847,826.51 42.7 0.0001 
80 1,588,340.32 
2 58,476.23 0.68 0.5248 
4 114,377.24 0.66 0.6287 
1 §8,820.11 1.60 0.2287 
13 560,704.89 
e 10,120.14 0.41 0.6616 
10 814,393.28 6.67 0.0001 
l 72.34 0.01 0.9388 
1 10,742.87 0.88 0.3500 
132 1,611,896.39 


other 2 fields had previously experienced relatively 
little damage and deer control permits had not been 
issued. The fields were evaluated to identify the age 
at which soybean plants are used by deer and the de- 
gree of damage caused by deer. 

The heaviest crop damage by deer occurs on field 
edges and in fields bordered by woodlands (Flyger and 
Thoerig 1965, DeCalesta and Schwendeman 1978. 
Matschke et al. 1984). To maximize the efficiency of 
data collection, we limited observations to a 10-m feld 
edge wherever the crop bordered suitable escape cover 
for deer. Twenty-five plots, each consisting of 100 plants, 
were randomly selected weekly in each of.the 5 fields 
for the first 10 weeks after plant emergence. Browsed 
plants were categorized as 33% defoliated (1-49.5% of 
the leaves removed), 67% defoliated (50-83.5%), or 
100% defoliated (84-100%). 


RESULTS 
Simulated Depredations 


No difference in mean yields occurred in 
1983 as a consequence of defoliations occur- 
ring at various vegetative stages (V2-V6, P > 
0.05, Table 1). Mean yields varied from 454.8 
g on 100% defoliations at the V2 stage to 742.6 
g on 67% defoliations at the V5 stage (Table 
2). A difference in yield occurred with the 
initial defoliation class (0, 33, 67, or 100%, P < 
0.05). Duncan's multiple range test indicated 
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Table 2. Mean yields of soybeans (g/3-m row) as affected by the extent of simulated depredations of leaves 
and terminal buds (TB) at various plant growth stages, University of Georgia Plant Science Farm, Athens, 1983 


and 1984. 


ee 


Experiment 
Vegetation removed (%) v2 


Growth stage 


o.oo 
i... a. 
i fh . 


eaf browsing—1983 


0 653.8 

33 581.5 

oth 561.7 

100 454.8 
Leaf and terminal bud browsing—1983 

Unbrowsed 440.8 

TB +0 664.9 

EB os 559.2 

TB + 67 657.5 

TB + 100 637.8 
Leaf and terminal bud browsing—1984 

0 476.2 

3 464.1 

67 421.7 

100 429.8 


that plots with initial defoliations of 100%, es- 
pecially when defoliation occurred before V5, 
were significantly lower in bean production 
than other treatments. Yields did not differ 
with the repeat treatments (P > 0.03, Table 
1). Blocking by fields was significant (P < 0.05). 
The reason for this field variation is not known. 
The fields were only 200 m apart and appeared 
similar. : 

No differences were found in the 1983 ter- 
minal bud and leaf defoliation experiments for 
time of initiation, treatments, or fields (P > 
0.05, Table 1). Yields were similar for most 
treatments (Table 2). Yields substantially de- 
creased in plants subjected to 100% defoliation 
and terminal bud removal at the V7 growth 
stage; however, in natural situations deer do 
not browse that intensively on a single large 
plant. 

Data from 1984 showed no significant effects 
on yields of the time of treatment initiation 
class (growth stages V2-V4, P > 0.05, Table 
1). Effects occurred with the defoliation class 
(P < 0.05). Duncan’s multiple range test 
showed means from treatments with 100% de- 
foliations in the second phase to be significantly 


645.5 662.3 962.3 663.0 

715.9 599.7 664.1 704.4 

684.6 677.8 742.6 3719.1 

519.4 493.3 623.1 603.3 
690.3 646.0 
661.0 659.2 
676.1 598.1 
589.8 607.7 
600.2 166.0 

468.1 466.1 

474.2 446.0 

494.4 437.9 


341.0 379.4 


lower than all single defoliation of 33 or 67% 
in either phase (i.e., mean yields in 0-100, 33- 
100, 67-100, and 100-100 treatments were 
lower than in 0-67, 67-0, 0-33, 33-0, or 0-0 
treatments). Production in the treatment with 
100% defoliation during both phases (i.e., 100- 
100) was also lower (P < 0.05) than other treat- 
ments. As occurred in 1983, plants defoliated 
100% during either phase showed a decrease 
in yield. Yields did not decrease significantly 
in plants defoliated only once and <100%. 
Yields did not differ when the terminal bud 
was removed at either phase of defoliation (P > 
0.05, Table 1). Soybean plants appear to be 
resilient to as much as 67% defoliation without 
substantial loss in bean production. 

Terminal bud removal never caused a sta- 
tistically significant yield loss. The only ter- 
minal bud treatments that reduced yield were 
100% defoliation at the V7 growth stage and 
the 100-100% repeat defoliation. At the V2 
growth stage of the terminal bud experiments 
the control had lower yields than other treat- 
ments. Perhaps the clipping stimulated vege- 
tative growth and improved yields. 

Average yields on the controls in our defoli- 
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Fig. 1. Number of soybean plants with 33, 67, or 


100% of the leaflets removed by deer during Weeks 1 
to 10 of plant life. Data are from 120,100 plants ex- 
amined within a 10-m border of 5 fields in Georgia, 
1983. 


ation experiments for both years were 2.424 
m°/ha (27.9 bushels/acre). Those plots defo- 
liated 100% at any vegetative growth stage 
before V5 had an average yield of 2.022 m3/ 
ha (23.2 bushels/acre), a decrease of 16.8%. 


Natural Depredations 


Most deer browsing occurred during the 
vegetative growth stage and approximated 33% 
defoliation. Among the 120,100 plants exam- 
ined along field borders during the 10 weeks, 
2.1% were 100% defoliated, 2.2% had about 
67% defoliation, and 11.6% had about 33% 
defoliation. 

Among the plants defoliated 100%, 84.6% 
were browsed before the fourth week (Fig. 1). 
As the plants increased in size there was a 
decrease in the number having 67-100% of the 
leaves browsed and an increase in those with 
only 33% of the leaves browsed. 


DISCUSSION AND 
IMPLICATIONS 


The 100% defoliation before the V5 growth 
stage was the only natural browsing we ob- 


a9 


served that would have reduced soybean yield, 
Theoretically, these defoliations would have 
caused a 16.8% yield loss to the affected plants. 
Average soybean yields for Georgia in 1983 
were 1.827 m*/ha (21 bushels/acre). In our 
studies of actual depredations, 2% of the plants 
were defoliated 100% before V6. Extrapolated 
to our study fields, the loss would have been 
0.0061 m°/ha (0.07 bushels/acre) and only on 
field margins. Therefore, losses would have 
amounted to $1.04/ha ($0.42/acre). 

Based on the observation of fields used by 
deer, it is apparent that browsing occurs only 
in small portions of the typical field. Even in 
those fields where a large number of plants 
were browsed, yield-reducing damage was in- 
frequent. Defoliations of 33% or even 67% in 
the early growth stages had no significant ef- 
fect on yield. Repeat defoliations >33% mav 
reduce yields. Farmers should monitor the fields 
being browsed at these lower levels but should 
not become alarmed unless the plants are 100% 
defoliated before V5. 

Many factors other than deer may damage 
soybeans. Landowners can control such factors 
as erosion, insects, tractor damage, and drought. 
We believe that some farmers who observe 
deer in the fields mistakenly assume deer are 
responsible for lower yields which may result 
from other factors. Soybean damage in 2 study 
fields was predominantly caused by factors 
other than deer. However, the farmers com- 
plained mainly about the deer and did nothing 
to correct the other problems. We also checked 
nonstudy fields that were destroyed by deer. 
We realize that there are circumstances where 
farmers can lose their entire crop to deer dep- 
redations. In Georgia these circumstances usu- 
ally involve small fields (<2 ha) in wooded 
areas isolated from human activity. 

Biologists evaluating depredation com- 
plaints should first evaluate distribution of the 
damage and the plant growth stage. When 
damage primarily occurs within 5 m of the 
field edge, we recommend that a control per- 
mit not be issued. It may be necessary to issue 
a control permit to maintain good public re- 
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DEER BROWSING OF SOYBEANS ¢ Garrison and Lewis 


lations if deer are browsing large numbers of 
young plants (<V5) outside the 5-m field bor- 
der, particularly when the plants are being 
100% defoliated. However, biologists should 
educate farmers about the soybean plant's abil- 
ity to withstand substantial browsing without 
a decline in production and make them aware 
of hunting lease income as a means of recoup- 
ing the low money losses caused by deer. If 
the landowner leased his land for deer hunting 
at $2.50-10/ha ($1-4/acre), he could offset the 
income lost in reduced soybean vields. 


SUMMARY 


During the summers of 1983 and 1984, soy- 
beans were artificially defoliated during veg- 
etative growth stages to simulate effects of deer 
browsing. Treatments included removal of 33, 
67, or 100% of the leaves, removal of terminal 
buds, and repeat defoliations in various com- 
binations. Yields declined (P < 0.05) with sin- 
gle 100% defoliations before the V5 growth 
stage and with repeat defoliations of 100%. No 
differences in yields (P > 0.05) occurred with 
treatments that included terminal bud remov- 
al. 

Natural deer browsing was also studied in 5 
soybean fields with a history of deer depre- 
dations. Along 10-m field margins near woody 
cover, 2.1% of the plants were 100% defoliated 
by deer, 2.2% were 67% defoliated, 11.6% were 
33% defoliated, and 84.1% were unbrowsed. 
The majority of heavy deer browsing occurred 
before the fourth week of plant growth. Deer 
defoliations of 100% would have amounted to 
a loss of $1.04/ha ($0.42/acre), and only in 
portions of the field utilized by deer. 

We recommend that a deer control permit 
not be issued when deer browsing occurs pri- 
marily within 5 m of a field edge. Permits may 
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be justified when 67-100% of the leaves are 
being eaten from young plants (<V5) outside 
the 5-m field border. However, biologists should 
inform the farmer about the soybean plant’s 
ability to withstand browsing without yield re- 
duction. The biologist should also make the 
farmer aware of hunting lease income that 
could offset losses due to deer depredations. 
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APPENDIX F. 


SUPPLEMENTAL SHEET FOR PERMIT # mOUOs BESRE VAINBDsSB Yi 
LANDOWNER. 


DEER REMOVAL SPECIFICATIONS 
eneral Specifications: 


Firearms may not be used within 300 yards of an inhabited dwelling without first 
obtaining written permission of the owner or tenant, or without city limits unless the 
complainant provides a written waiver from any ordinances precluding the discharge of a 
firearm from city officials/or managers. 


Handguns, muzzleloading nfles, buckshot, crossbows or other archery equipment may 
not be used. 


Aljl non-edible portions of the deer carcass including antlers must be buried and covered 
with 6 inches of compacted soil. 


Additional Specifications: 


Only those removal specifications indicated on the permit and checked below may be 
used. 


[ } Specification 1: Shotguns: Only shotguns between 10 and 20 gauge using slugs 
may be used. 


[ ]} Specification 2:_ Rifles: Rifles may be used only where there are no buildings, 
public/or private use areas, or roads associated with the area. The caliber of the rifle 
must be .243 or larger. No rim-fire rifles may be used. 


[ _] Specification 3: Hazing: Disturbing deer through the use of cracker shells or 
plastic slugs is the only permitted activity under this permit during and between the 
traditional firearm deer seasons. 


{ } Specification 4; Shining: Shining defined as the use of artificial light from a 
moving vehicle while actively attempting to take deer is permitted as long as all weapons 
are unloaded and legally cased. When shooting while shining, the shooter must be 
outside the vehicle and have both feet on the ground. Authorized hours for shinning are 
from sunset until 3 hours after sunset, and from 3 hours before sunrise to sunrise. 
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Shining is not permitted while going to or returning from the area specified on the permit 
authorizing deer removal. 


Shining is not permitted until 4 days after the first date allowed for deer removal, and not 
until the permittee has contacted the local county sheriffs office and County 
Conservation Police Officer to inform them that they will be using shining in association 
with their deer removal permit. 


DEER MANAGEMENT RECOMMENDATIONS 


The management specification identified on the permit and checked below must be 
followed. 


{ | Specification 5: The permittee will allow/encourage hunting of deer on the 
property experiencing damage as described in the Deer Removal Permit, will encourage 
the harvesting of antlerless deer, and will maintain a log of hunters, hunting methods, 
(1.¢., archery, shotgun, muzzleloader, or handgun) and harvest by sex (antlered or 
antlerless) and age (adult or fawn) for the following year. 
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